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Elevated cholesterol levels, smoking, and psychosocial stressors are the greatest modifiable risk factors for 
cardiovascular disease. 


Cardiovascular risk scores should be utilized to stratify patients for appropriate prevention targets; risk assessment 
tools include the Framingham risk score, the Reynolds risk score, and the American College of Cardiology/American 
Heart Association's cardiovascular risk calculator based on the Pooled Cohort Equations. 


Current guidelines do not support the use of high-sensitivity C-reactive protein (hsCRP) evaluation in the general 
population, but hsCRP testing may be used in intermediate-risk patients in whom choice of therapy may be affected 
by reclassification of risk. 


In men ages 45 to 79 years, aspirin for primary prevention of myocardial infarction is recommended if the benefit of 
treatment outweighs the risk of gastrointestinal bleeding. 


Stress testing is most efficacious in patients with an intermediate pretest probability of coronary artery disease, because 
it is these patients who, by the result of their stress test, can be reclassified into higher or lower risk categories. 


Measurement of coronary artery calcium should be limited to a select group of asymptomatic patients with an 
intermediate Framingham risk score (10%-20%) in whom results will influence treatment strategy because of its 
associated cost and radiation exposure. 


Routine yearly imaging evaluation of structural heart disease in asymptomatic patients is usually not indicated; 
benign murmurs, such as grade 1/6 or 2/6 midsystolic murmurs, are common with pregnancy, anemia, and other 
high-flow states and do not routinely need echocardiographic evaluation. 


Patients with a suspected arrhythmia who experience daily symptoms can be evaluated with a 24- or 48-hour 
ambulatory electrocardiographic monitor (Holter monitor), whereas patients with less frequent episodes require 
other monitoring strategies, including various types of longer-term event recorders. 


When patients with cardiovascular risk factors present with chest pain, the quality of symptoms, the age, and the sex 
of the patient can help to differentiate stable angina pectoris from other causes of chest pain. 


Aspirin or clopidogrel (if aspirin-allergic) is recommended in all patients with established CAD unless contraindicated; 
the use of newer antiplatelet agents (prasugrel, ticagrelor) as monotherapy has not been tested in patients with stable 
angina pectoris. 


Percutaneous coronary intervention improves angina symptoms and quality of life in patients with stable angina 
pectoris but does not increase survival or reduce future cardiovascular events. 


In patients with ST-elevation myocardial infarction, when percutaneous coronary intervention cannot be readily 
achieved within 120 minutes, thrombolytic therapy is recommended in the absence of contraindications. 


All patients who present with ischemic chest pain should be treated initially with aspirin, B-blockers, and nitrates; 
once the diagnosis of a non—ST-elevation acute coronary syndrome has been established, risk stratification can be 
used to guide the clinical use of additional therapies. 


Routine stress testing is not currently recommended for asymptomatic patients following an acute coronary syndrome 
who are not entering a cardiac rehabilitation program. 


Highlights Pg 2 


In women presenting with acute myocardial infarction, chest pain remains the predominant symptom; however, 
atypical symptoms, such as fatigue, dyspnea, nausea, and abdominal complaints, are more likely than in men. 


In patients with diabetes, stress testing is recommended by the American Heart Association for those who are 
(1) symptomatic, (2) initiating an exercise program, or (3) known to have coronary artery disease and have not had a 


recent (>2 years) stress test. 


B-type natriuretic peptide levels can be useful to distinguish cardiac from noncardiac causes of dyspnea in the 


urgent care setting. 


Initial therapy for all patients with heart failure with reduced ejection fraction should include an ACE inhibitor; 
those with volume overload should be given a diuretic, and once the acute heart failure episode has stabilized, 


all patients should be placed on a B-blocker. 


An implantable cardioverter-defibrillator is recommended for patients with New York Heart Association class II or 
III heart failure, a left ventricular ejection fraction less than or equal to 35% after treatment with guideline-directed 


medical therapy, and a life expectancy of at least 1 year. 


Patients with chronic heart failure should be seen regularly for assessment of clinical status as well as ongoing patient 
education regarding taking medications as prescribed, measuring their weight daily, reducing dietary sodium and 
avoiding excess fluid intake, and exercising regularly. 
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Table 1. Use of Aspirin for Primary Prevention of Cardiovascular Disease 


Patient Category Recommendation 

Men aged 45-79 years Aspirin recommended when potential benefit of reduction in MI outweighs risk of GI 
bleeding 

Women aged 55-79 years Aspirin recommended when potential benefit of reduction in ischemic stroke outweighs 
risk of GI bleeding 

Men/women >80 years Insufficient evidence for primary prevention 

Men <45 years, women <55 Aspirin not recommended for prevention of MI in men or stroke in women 

years 


GI = gastrointestinal; MI = myocardial infarction. 


Adapted with permission from US Preventive Services Task Force. Aspirin for the prevention of cardiovascular disease: U.S. 
Preventive Services Task Force recommendation statement. Ann Intern Med. 2009 Mar 17;150(6):396-404. [PMID: 19293072] 
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Table 2. Risk Level at Which CHD Events Prevented Exceeds GI Harms in Patients Taking 
Daily Aspirin for Primary Prevention 


Men Women 
10-Year CHD Risk? 10-Year Stroke Risk” 
Age 45-59 years 24% Age 55-59 years 23% 
Age 60-69 years 29% Age 60-69 years 28% 
Age 70-79 years 212% Age 70-79 years 211% 


CHD = coronary heart disease; GI = gastrointestinal. 


aRisk factors for CHD include age, diabetes, total cholesterol level, HDL cholesterol level, blood pressure, and smoking. CHD risk 
estimation tool: http://cvdrisk.nhlbi.nih.gov/calculator.asp. (Note: This is the Framingham risk score.) 


Risk factors for ischemic stroke include age, high blood pressure, diabetes, smoking, history of cardiovascular disease, atrial 
fibrillation, and left ventricular hypertrophy. Stroke risk estimation tool: 
http://www.westernstroke.org/index.php?header_name=stroke_tools.gif&main=stroke_tools.php. 


NOTE: This table applies to adults who are not taking NSAIDs and who do not have upper GI pain or a history of GI ulcers. 
Adapted with permission from US Preventive Services Task Force. Aspirin for the prevention of cardiovascular disease: U.S. 
Preventive Services Task Force recommendation statement. Ann Intern Med. 2009 Mar 17;150(6):396-404. [PMID: 19293072] 
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Table 3. Diagnostic Testing for Coronary Artery Disease 


Diagnostic Test 


Exercise Stress Testing 


Exercise ECG 


Stress echocardiography 


Nuclear SPECT perfusion 


Utility 


Initial diagnostic test in 
most patients with 
suspected CAD 


Recommended when 
baseline ECG is abnormal 
or when information on a 
particular area of 
myocardium at risk is 
needed 


Recommended when 
baseline ECG is abnormal 
or when information on a 
particular area of 
myocardium at risk is 
needed 


With LBBB, conduction 
delay in the septum may 
cause false-positive 
abnormality; this can be 
improved with the use of 
vasodilator stress 


Pharmacologic Stress Testing 


Dobutamine 
echocardiography 


Vasodilator nuclear 
perfusion (adenosine, 
dipyridamole, 
regadenoson) 


Dobutamine nuclear 
perfusion 


PET/CT 


Recommended in patients 
who cannot exercise 


Recommended when 
information on an area of 
myocardium at risk is 
needed 


Recommended in patients 
who cannot exercise 

May minimize septal 
abnormalities frequently 
seen with nuclear perfusion 
scanning in patients with 
LBBB 


Recommended in patients 
who cannot exercise and 

have contraindications to 

vasodilator 


Recommended when 
information on an area of 
myocardium at risk is 
needed 


Provides best perfusion 
images in larger patients 
Provides data on 
myocardial perfusion, 
function, and viability 


Advantages 


Data acquired on exercise 
capacity, blood pressure 
and heart rate response, 
and provoked symptoms 


Exercise data acquired 
along with imaging for wall 
motion abnormalities to 
indicate ischemia 


Allows evaluation of valve 
function and pulmonary 
pressures 


Relatively portable and less 
costly than nuclear 
protocols 


Entire study is completed in 
<ih 


Gating (image acquisition 
coordinated with the 
cardiac cycle), use of 
higher energy agents such 
as technetium, and 
techniques used to correct 
for attenuation provide 
improved specificity 


Late reperfusion imaging 
allows evaluation of 
myocardial viability if 
thallium is used 


Because the patient is 
supine, images are 
acquired continuously, 
allowing the test to be 
stopped as soon as 
ischemia is evident 


Vasodilator stress testing 
may minimize effect of B- 
blockade on perfusion 
defect size 


Can image sooner after 
myocardial infarction with 
vasodilator stress 


Has comparable sensitivity 
and specificity to exercise 
or vasodilator perfusion 
imaging for diagnosis of 
myocardial ischemia 


Study duration is shorter 
and radiation dose is lower 
than conventional nuclear 
perfusion imaging 
Absolute myocardial blood 
flow can be measured 

Can be combined with CAC 
scoring 


Limitations 


Not useful when baseline 
ECG is abnormal (LVH, 
LBBB, paced rhythm, WPW 
syndrome, >1 mm ST- 
segment depression) 


Image quality is suboptimal 
in some patients but can be 
improved with microbubble 
transpulmonary contrast 
Image interpretation is 
difficult when baseline wall 
motion abnormalities are 
present 


Diagnostic accuracy 
decreases with single- 
vessel disease or delayed 
stress image acquisition 


Attenuation artifacts can be 
caused by breast tissue or 
diaphragm interference 


Radiation exposure 


Dobutamine 
contraindications are 
severe baseline 
hypertension, unstable 
angina, and arrhythmias 


B-Blockers must be 
withheld before the test 


Contraindications are 
bronchospastic airway 
disease, theophylline use, 
sick sinus syndrome, and 
high-degree AV block 
Caffeine must be withheld 
24 hours before the test 
Adenosine or dipyridamole 
may cause chest pain, 
dyspnea, or flushing 
Radiation exposure 


Dobutamine 
contraindications are 
severe baseline 
hypertension, unstable 
angina, and arrhythmias 


B-Blockers should be 
withheld before the test 


Radiation exposure 


Not widely available 

More expensive than other 
imaging modalities 

Used with pharmacologic 


stress only (no exercise 
protocol) 


Radiation exposure 


Table 3. Diagnostic Testing for Coronary Artery Disease 


Diagnostic Test Utility Advantages Limitations 
Other Tests 
Coronary angiography Provides anatomic Percutaneous Invasive 


CAC testing 


Coronary CT angiography 


CMR imaging 


diagnosis of the presence 
and severity of CAD 


CAC testing is reasonable 
in asymptomatic patients at 
intermediate risk for CAD 


Identifies anomalous 
coronary arteries 

Useful for selected patients 
with intermediate risk for 
CAD 


Gadolinium-enhanced 
images identify viable and 
infarcted myocardium 
Identifies anomalous 
coronary arteries 


revascularization can be 
performed following 
diagnostic study 


CAC scores are predictive 
of cardiovascular risk in 
selected patients 


Coronary artery vessel 
lumen and atherosclerotic 
lesions can be visualized in 
detail 


Accurate test for 
myocardial viability 


Risks of vascular access 
and radiocontrast exposure 
(kidney dysfunction, 
allergy, bleeding) 


Radiation exposure 


Does not provide data on 
coronary luminal narrowing 


Radiation exposure 


Requires high-resolution 
(64-slice) CT instruments 
Does not provide detailed 
images of distal vessel 
anatomy 

Catheterization will be 
needed if intervention is 
planned 

Ability to quantify lesion 
severity can be limited by 
significant calcification 
Radiation and radiocontrast 
exposure 


Some patients experience 
claustrophobia 


May be contraindicated in 
patients with pacemaker, 
ICD, or other implanted 
device 


Gadolinium is 


contraindicated in kidney 
failure 


Sinus rhythm and a slower 
heart rate are needed for 
improved image quality 
Limited availability and 
expertise 


E 
AV = atrioventricular; CAC = coronary artery calcium; CAD = coronary artery disease; CMR = cardiac magnetic resonance; 
ECG = electrocardiography; ICD = implantable cardioverter-defibrillator; LBBB = left bundle branch block; LVH = left ventricular 
hypertrophy; SPECT = single-photon emission CT; WPW = Wolff-Parkinson-White. 
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Figure 1. Electrocardiogram recorded during exercise stress testing. 


BASELINE | 
EXERCISESTAGE1 | | 49 
0000 | «10 


HEH 


The presence of 2-mm downsloping ST-segment depressions in leads I, II, III, aVF, and leads V, through V, indicates ischemia. 
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Table 4. Interpretation of Stress Testing with Imaging 


Stress SPECT 


At Rest After Stressor Interpretation 

Normal Normal Normal, no ischemia 

Normal Perfusion defect Normal function at rest, ischemia after 
stress 

Perfusion defect Perfusion defect Infarct 

Normal LV dilation Small or no distinct zone of ischemia, 


possible balanced ischemia or 
multivessel CAD 


Stress Echocardiography 


At Rest After Stressor Interpretation 

Normal Normal Normal, no ischemia 

Normal Wall motion abnormality Normal function at rest, ischemia with 
stress 

Abnormal Abnormal Infarct 

Normal LV dilation Small or no distinct zone of ischemia, 


possible balanced ischemia or 
multivessel CAD 


CAD = coronary artery disease; LV = left ventricle; SPECT = single-photon emission CT. 
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Table 5. Interpretation of Myocardial Viability Studies 


SPECT Viability Testing 


Initial Study (at rest) Rest Study Repeated After 4- Interpretation 

24 h (with thallium) 
Perfusion defect Perfusion defect Fixed defect: infarct, no viability 
Perfusion defect Reperfusion of area Viable myocardium 


PET Viability Testing 


Baseline Metabolism Interpretation 


Perfusion defect Metabolically active Mismatch indicative of viable 
myocardium 


Echocardiography Viability Testing 


Baseline Response to Dobutamine Interpretation 


Wall motion abnormality Low dose: improvement of function Biphasic response indicative of viable 
Higher dose: worsening of function myocardium 


SPECT = single-photon emission CT. 
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Figure 2. Selected images from a nuclear perfusion single-photon emission CT (SPECT) 
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stress study. Short axis views (panel A) of the heart with stress (top row) and at rest (bottom row) show a radiotracer defect in the 
septum and inferior wall that is filled on the rest images. Long axis views (panel B) demonstrate an apical filling defect with stress 
(top row) that is perfused on rest images (bottom row). 
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Figure 3. Coronary angiogram. Radiocontrast dye is injected via catheter (arrow) 


during coronary angiography, demonstrating 85% to 90% occlusion of the mid right coronary artery (asterisk). 
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Table 6. Diagnostic Testing for Structural Heart Disease 


Diagnostic Test 


Transthoracic 
echocardiography 


Transesophageal 
echocardiography 


Three-dimensional 
echocardiography 


Radionuclide angiography 
(MUGA) 


Cardiac catheterization (left 
and right) 


Coronary CT angiography 


CMR imaging 


Chest CT 


Major Indications 


Heart failure 
Cardiomyopathy 

Valve disease 
Congenital heart disease 
Pulmonary hypertension 
Aortic disease 
Pericardial disease 


Endocarditis 


Prosthetic valve 
dysfunction 


Aortic disease 
Left atrial thrombus 


Mitral valve disease 


ASD (percutaneous ASD 
closure) 


Evaluation of LV systolic 
function 


Congenital heart disease 
Coronary artery disease 
Valve assessment 
Shunt assessment 


Coronary artery disease 
Congenital heart disease 


Congenital heart disease 
Aortic disease 


Myocardial disease 
(infiltrative disease, 
myocarditis, hypertrophic 
cardiomyopathy) 

RV cardiomyopathy (ARVC) 


Quantitation of LV mass 
and function 


Aortic disease 
Coronary disease 
Cardiac masses 
Pericardial disease 


Advantages 


Accurate diagnosis of 
presence and severity of 
structural heart disease 


Quantitation of LV size and 
function, pulmonary 
pressures, valve function, 
and intracardiac shunts 


Widely available, portable, 
fast 


High-quality images, 
especially of posterior 
cardiac structures 

Most accurate test for 
endocarditis evaluation, 
prosthetic valves, and left 
atrial thrombus 


Improved tomographic 
imaging 

Used during cardiac 
procedures for device 
placement 


Improved assessment of LV 
global/regional systolic 
function 


Quantitative EF 
measurements 


Accurate for serial LVEF 
measurements with 
cardiotoxic drugs 


Direct measurement of 
intracardiac pressures, 
gradients, and shunts 


Contrast angiography 
provides visualization of 
complex cardiac anatomy 


Allows percutaneous 
intervention for structural 
heart disease 


Visualization of complex 
cardiac anatomy 


High-resolution 
tomographic images 


High-resolution 
tomographic imaging and 
blood-flow data 
Quantitative RV volumes 
and EF 


No ionizing radiation or 
contrast 


Enables three-dimensional 
reconstruction of aortic and 
coronary anatomy 


High-resolution 
tomographic images 
Enables three-dimensional 
reconstruction of vascular 
structures 


Limitations 


Operator-dependent data 
acquisition. Interpretation 
requires expertise. 
Variability in 
instrumentation 

Image quality limits 
diagnosis in some patients, 
may require microbubble 
contrast agents 


Requires esophageal 
intubation, typically with 
conscious sedation 


Adjunct to two-dimensional 
imaging 

Limited availability and 
expertise 


Radiation exposure 


No data on other cardiac 
structures 


Invasive 


Radiation and radiocontrast 
exposure 


Images not tomographic, 
limiting evaluation of 
complex three-dimensional 
anatomy 


Invasive 


Radiation and radiocontrast 
exposure 

Image acquisition improved 
with sinus rhythm and 
slower heart rate 


Limited availability and 
expertise 

Some patients experience 
claustrophobia 


May be contraindicated in 
patients with pacemaker, 
ICD, or other implanted 
devices 


Gadolinium is 
contraindicated in kidney 
failure 


Sinus rhythm and slower 
heart rate are needed for 
improved image quality 
Radiation and radiocontrast 
exposure 


ES 
ARVC = arrhythmogenic right ventricular cardiomyopathy; ASD = atrial septal defect; CMR = cardiac magnetic resonance; 


EF = ejection fraction; ICD = implantable cardioverter-defibrillator; LV = left ventricle; LVEF = left ventricular ejection fraction; 
MUGA = multi-gated acquisition; RV = right ventricle. 
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Figure 4. Transesophageal echocardiogram. 


2 BEATS 


The transducer is posterior to the heart, and the left atrium (LA) and left atrial appendage (LAA, arrow) are more easily seen than with 
transthoracic echocardiography, showing absence of thrombus in the appendage. LV = left ventricle. 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


Table 7. Diagnostic Tests for Suspected or Known Cardiac Arrhythmias 


Diagnostic Test 


Utility 


Advantages 


Limitations 


Resting ECG 


Ambulatory ECG (Holter 
monitor) 


Exercise ECG 


Patient-triggered event 
recorder 


Looping event recorder 
(wearable) 


Implantable loop 
recorder 


Mobile cardiac outpatient 
telemetry 


Electrophysiology study 


Initial diagnostic test in all 
patients 


Frequent (at least daily) 
asymptomatic or 
symptomatic arrhythmias 


Arrhythmias provoked by 
exercise 


Infrequent symptomatic 
arrhythmias that last more 
than 1-2 minutes 


Infrequent symptomatic 
brief arrhythmias 


Syncope 


Very infrequent 
asymptomatic or 
symptomatic arrhythmias 


Continuous outpatient ECG 
recording for precise 
quantification or capture of 
rare arrhythmia 


Used for both inducing, 
identifying, and clarifying 
mechanism of arrhythmia 
as well as potential 
treatment (catheter 
ablation) 


12-lead ECG recorded during the 
arrhythmia often identifies the 
specific arrhythmia 


Records every heart beat during a 
24- or 48-hour period for later 
analysis 

Patient log allows correlation with 
symptoms 


Allows diagnosis of exercise-related 
arrhythmias 

Allows assessment of impact of 
arrhythmia on blood pressure 


Small, pocket-sized recorder is held 
to the chest when symptoms are 
present 

Recorded data are transmitted to 
central monitoring service 


Continuous ECG signal is recorded 
with the previous 30 seconds to 2 
minutes saved when the patient 
activates the recording mode 


Arrhythmia onset is recorded 


Long-term continuous ECG 
monitoring with patient-triggered or 
heart rate-triggered episode storage 


Specific heart rate or QRS 
parameters can be set to initiate 
recording of data 


Auto-triggered and patient triggered 
capture of arrhythmia events 

Up to 96 hours of retrievable 
memory 


The origin and mechanism of an 
arrhythmia can be precisely defined 


Most arrhythmias are 
intermittent and not recorded 
on a resting ECG 


Not helpful when arrhythmia 
occurs less frequently 


ECG leads limit patient activities 


Physician supervision needed in 
case a serious arrhythmia 
occurs 


Most arrhythmias are not 
exercise related 


Only useful for symptomatic 
arrhythmias that persist long 
enough for patient to activate 
the device 


Arrhythmia onset not recorded 


Not useful for syncope or 
extremely brief arrhythmias 


ECG leads limit patient activities 


Device records only when 
activated by patient 


Invasive procedure with minor 
risks 


Device must be explanted later 


ECG leads limit patient activities 
Resource intensive 


Invasive procedure with some 
risk 

Some arrhythmias may not be 
inducible, particularly if the 
patient is sedated 


ECG = electrocardiogram. 
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Table 8. Pretest Likelihoods of Coronary Artery Disease in Low-Risk and High-Risk 
Symptomatic Patients 


Pretest Likelihood 


Nonanginal Chest Pain? Atypical Angina? Typical Angina‘ 
Age (y) Men Women Men Women Men Women 
35 3-35 1-19 8-59 2=39 30-88 10-78 
45 9-47 2-22 21-70 5-43 51-92 20-79 
55 23-59 4-25 45-79 10-47 80-95 38-82 
65 49-69 9-29 71-86 20-51 93-97 56-84 


aNonanginal chest pain has one or none of the components for typical chest pain. 

ÞAtypical angina has two of the three components for typical angina. 

‘Typical angina has three components: (1) substernal chest pain or discomfort, (2) provoked by exertion or emotional stress, (3) 
relieved by rest and/or nitroglycerin. 

NOTE: Each value represents the percentage with significant coronary artery disease. The first is the percentage for a low-risk, 
mid-decade patient without diabetes mellitus, smoking, or hyperlipidemia. The second is that of the same-age patient with diabetes 
mellitus, smoking, and hyperlipidemia. Both high- and low-risk patients have normal results on resting electrocardiography. If ST-T 
wave changes or Q waves had been present, the likelihood of coronary artery disease would be higher in each entry of the table. 
Adapted with permission of Elsevier Science and Technology Journals, from Gibbons RJ, Abrams J, Chatterjee K. ACC/AHA 2002 
guideline update for the management of patients with chronic stable angina--summary article: a report of the American College of 
Cardiology/American Heart Association Task Force on practice guidelines (Committee on the Management of Patients With Chronic 
Stable Angina). J Am Coll Cardiol. 2003 Jan 1;41(1):159-68. [PMID: 12570960]; permission conveyed through Copyright 
Clearance Center, Inc. 
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Figure 5. Diagnosis of coronary artery disease. CAD = coronary artery disease; 
ECG = electrocardiogram; EF = ejection fraction; TID = transient ischemic dilation. 


Cardiovascular symptoms 


Y 


Pretest probability of CAD 


y Y 1 


Low Intermediate High 
h Y ka 
No additional ECG normal and Medical therapy 
diagnostic testing able to exercise? for CAD 
Yes 
Ae 
Y 
Exercise treadmill stress test ECG abnormal and No 
able to exercise? 
Markedly = No response to therapy 


Yes = Lifestyle-limiting symptoms 


= Progression to unstable angina 
y v 


positive test 


Exercise nuclear Exercise Pharmacologic 
stress test echocardiography stress test 
Markedly Markedly Markedly 
positive test positive test positive test 
vy 
>| Coronary angiography |< 

Stress Test Criteria for Markedly Positive Test 
Exercise treadmill Significant ST segment 4 at low work load, ST segment 7, hypotension 
Exercise nuclear TID or lung uptake of thallium, ischemia in >2 vascular distributions, EF <35% 
Exercise echocardiography EF <35% at rest, ischemia in >2 vascular distributions, fall in EF with stress 
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Figure 6. Management of stable angina pectoris. PCI = percutaneous coronary intervention. 


Stable angina pectoris 


| 


Guideline-directed medical therapy (to include 
lifestyle and risk factor modification) 

= Aspirin (at least 75 mg/d) 

= B-Blocker 

= Long-acting nitrate 

a Sublingual nitroglycerin as needed for angina 
a Moderate- to high-intensity statin 


Continued symptoms 


= Increase dose of B-blocker 
= Increase dose of long-acting nitrate 
= Add calcium channel blocker (if not already receiving) 


Continued symptoms and 
impaired quality of life 


=" Optimize long-acting nitrate, B-blocker, and 
calcium channel blocker 


= Consider ranolazine 


Persistent symptoms despite adequate trial 
of guideline-directed medical therapy 


Vv 
Referral for coronary angiography 


Vv 


Coronary anatomy suitable for No Medically refractory angina 
yé y sae >| = External enhanced counterpulsation 
PCI or surgical revascularization? 


= Spinal cord stimulation? 


a 


Yes 


Revascularize 


aNot recommended by current guidelines. 


Recommendations based on Qaseem A, Fihn SD, Dallas P, Williams S, Owens DK, Shekelle P; Clinical Guidelines Committee of the 
American College of Physicians. Management of stable ischemic heart disease: summary of a clinical practice guideline from the Amer- 
ican College of Physicians/American College of Cardiology Foundation/American Heart Association/American Association for Thoracic 
Surgery/Preventive Cardiovascular Nurses Association/Society of Thoracic Surgeons. Ann Intern Med. 2012 Nov 20;157(10):735-43. 
[PMID: 23165665] 
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Table 9. Duration of Dual Antiplatelet Therapy? 


Condition No Stent Bare Metal Drug-Eluting CABG 
Stent Stent 
Stable angina Clopidogrel, only if Clopidogrel Clopidogrel Not indicated? 
pectoris aspirin is 1 month 1 year 
contraindicated 
UA/NSTEMI Clopidogrel or Clopidogrel, Clopidogrel, Clopidogrel or 
ticagrelor prasugrel, or prasugrel, or ticagrelor 
1 year ticagrelor ticagrelor 1 year 
At least 4 weeks, up 1 year 
to 1 year 
STEMI Clopidogrel or Clopidogrel, Clopidogrel, Clopidogrel or 
ticagrelor prasugrel, or prasugrel, or ticagrelor 
1 year ticagrelor ticagrelor 1 year 
At least 4 weeks, up 1 year 
to 1 year 


CABG = coronary artery bypass grafting; NSTEMI = non-ST-elevation myocardial infarction; STEMI = ST-elevation myocardial 
infarction; UA = unstable angina. 
*Dual antiplatelet therapy consists of aspirin and another antiplatelet agent, with aspirin taken indefinitely unless contraindicated. 


Preliminary data suggest clopidogrel improves patency of bypass grafts after CABG. 
NOTE: Extended dual antiplatelet therapy can be considered if the risk-benefit ratio is favorable. 
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Figure 7. Diagnosis of acute coronary syndromes. 


Acute coronary syndrome 
(STEMI, NSTEMI and unstable angina) 


v v v 


ST-segment elevation ST-segment depression Nonspecific ECG changes 


T-wave inversion 


' Troponin T Troponin Normal CK-MB 
CME T CK-MB 

yY Y 
STEMI NSTEMI Unstable angina 


CK-MB = creatine kinase MB; ECG = electrocardiographic; NSTEMI = non-ST-elevation myocardial infarction; 
STEMI = ST-elevation myocardial infarction. 
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Normal troponin 


Figure 8. Management of ST-elevation myocardial infarction. 


STEMI 


| 


Evaluate: 1. Time from onset of symptoms? 
2. High-risk features? 
3. Risk of thrombolytic therapy (contraindications) 
4. Time to achieve balloon inflation with PCI 


| 


Initial medical therapy: aspirin, blocker, nitrates, 
heparin (unfractionated or low-molecular-weight) 


MÁ 


Non-PCl-capable facility 


Y Transfer for primary pct 
PCl-capable facility |< Selection of 
vy reperfusion strategy 


y Failure of thrombolytic therapy Thrombolytic therapy 
Administer P2Y,, inhibitor? (door-to-needle goal: <30 min)® 
Administer clopidogrel 
(300-mg loading dose) 
Vv Rescue PCI 
Primary PCI Successful reperfusion 
(door-to-balloon goal: 7 x ae 
as soon as possible)‘ Risk stratification 
Long-term medical therapy: No X | 
aspirin, B-blocker, ACE inhibitor, <4———— Clinically significant ischemia? EF <40%? 
nitrates, statin, P2Y,, inhibitor 
y Yes 


Yes 
Coronary angiography 1 


No 


EF = ejection fraction; FMC = first medical contact; PCI = percutaneous coronary intervention; STEMI = ST-elevation myocardial 
infarction. 


aIf 4 or more hours have elapsed since symptom onset, PCI is preferred. 

’High-risk features such as cardiogenic shock and heart failure favor PCI. 

°FMC-to-device (“door-to-balloon”) goal for patients being transferred for primary PCI is as soon as possible and <120 minutes. 
4P2Y,, inhibitors: clopidogrel, prasugrel, ticagrelor. 


*STEMI patients presenting to a hospital without PCI capability and who cannot be transferred to a PCI center and undergo PCI within 
120 minutes of first medical contact (“door-to-balloon time”) should be treated with thrombolytic therapy within 30 minutes of hospital 
presentation (“door-to-needle time”) as a systems goal unless thrombolytic therapy is contraindicated. 


O'Gara PT, Kushner FG, Ascheim DD, et al; American College of Cardiology Foundation/American Heart Association Task Force on Prac- 
tice Guidelines. 2013 ACCF/AHA guideline for the management of ST-elevation myocardial infarction: a report of the American College 
of Cardiology Foundation/American Heart Association Task Force on Practice Guidelines. Circulation. 2013 Jan 29;127(4):e362-425. 
Erratum in: Circulation. 2013 Dec 24;128(25):e481. [PMID: 23247304] 
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Table 10. Contraindications to Thrombolytic Therapy for ST-Elevation Myocardial 
Infarction 


Absolute Contraindications 


Any previous intracerebral hemorrhage 

Known cerebrovascular lesion (e.g., arteriovenous malformation) 
Ischemic stroke within 3 months 

Suspected aortic dissection 

Active bleeding or bleeding diathesis (excluding menses) 


Significant closed head or facial trauma within 3 months 


Relative Contraindications 


History of chronic, severe, poorly controlled hypertension 

Severe uncontrolled hypertension on presentation (SBP >180 mm Hg or DBP >110 mm Hg)? 

History of ischemic stroke (>3 months), dementia, or known intracranial pathology 

Traumatic or prolonged (>10 minutes) CPR or major surgery (<3 weeks) 

Recent (within 2-4 weeks) internal bleeding 

Noncompressible vascular puncture site 

For streptokinase/anistreplase: previous exposure (>5 days) or previous allergic reaction to these agents 
Pregnancy 

Active peptic ulcer disease 


Current use of anticoagulants: the higher the INR, the higher the bleeding risk 


CPR = cardiopulmonary resuscitation; DBP = diastolic blood pressure; SBP = systolic blood pressure. 


*Thrombolytic therapy can be considered if SBP can be reduced to <140 mm Hg and DBP to <90 mm Hg with initial medical 
therapy. 
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Table 11. Characteristics of Thrombolytic Agents Used in the Treatment of STEMI 


Characteristic Streptokinase Alteplase Reteplase Tenecteplase 
Dose 1.5 million units over Up to 100 mg in 90 10 units x 2 (30 min 30-50 mg? 

30-60 min min? apart) each over 2 

min 

Bolus administration No No Yes Yes 
Allergic reaction Wes No No No 
possible on repeat 
exposure 
TIMI flow grade 2/3° ~55% ~75% ~83% ~83% 
Rate of intracerebral ~0.4% ~0.4-0.7% ~0.8% ~0.9% 
hemorrhage 
Fibrin specificity None +++ + +t+++ 


STEMI = ST-elevation myocardial infarction. 
*Based on body weight. 


ÞTIMI flow grade 2/3 refers to mildly impaired flow through the coronary artery involved in the myocardial infarction. The higher 
the percentage of TIMI 2/3 flow, the more effective the thrombolytic agent. 


Adapted from Boden WE, Eagle K, Granger CB. Reperfusion strategies in acute ST-segment elevation myocardial infarction: a 
comprehensive review of contemporary management options. J Am Coll Cardiol. 2007;50(10):917-929. [PMID: 17765117] 
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Table 12. Potential Mechanical Complications of Myocardial Infarction 


Complication 


Physical 
Examination 
Findings 


Electrocardiogr 
aphy Findings 


Echocardiograp 
hy Findings 


Pulmonary 
Artery Catheter 
Findings 


Right ventricular 
infarction 


Extensive left 
ventricular infarction 


Ventricular septal 
defect 


Papillary muscle 
rupture 


Left ventricular free 
wall rupture 


Hypotension, jugular 
venous distention, 
clear lung fields 


Systolic blood 
pressure <90 mm 
Hg 


Holosystolic murmur 
along left sternal 
border, often with 
thrill 


Holosystolic murmur 
at left sternal border 
and apex, may 
radiate to axillae; 
pulmonary edema 


Hypotension, jugular 
venous distention, 
distant heart sounds 


>1 mm ST-segment 
elevation in leads 
V3R and V4R 


Extensive ST- 
segment elevation, 
usually in anterior 
leads 


Nonspecific; 
approximately 50% 
of ventricular septal 
defects occur in 
anterior wall MI 


Usually associated 
with inferior and 
inferior-posterior 
wall MI 


Nonspecific; 
pulseless electrical 
activity 


Dilated right 
ventricle with 
reduced systolic 
function 


Severe left 
ventricular systolic 
dysfunction 


High-velocity left-to- 
right systolic jet 
within ventricular 
septum, systolic 
turbulence on right 
ventricle side of 
ventricular septum 


Flail mitral valve 
leaflet with attached 
mass (papillary 
muscle head), 
severe mitral 
regurgitation 


Diffuse or localized 
pericardial effusion 
with tamponade; 
discrete wall motion 
abnormality; defect 
in myocardium may 
be seen 


Elevated right atrial 
and right ventricular 
pressures, low 
wedge pressure 


CI <2.0 L/min/m?, 
wedge pressure >18 
mm Hg 


Prominent, large v 
waves in wedge 
pressure tracing; 
step-up in oxygen 
saturation from right 
atrium to right 
ventricle 


Prominent, large v 
waves in wedge 
pressure tracing 


Equalization of 
diastolic pressures, 
CI <2.0 L/min/m? 


CI = cardiac index; MI = myocardial infarction. 
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Figure 9. Echocardiographic image showing a left ventricular thrombus in a patient with a 
recent myocardial infarction. LV = left ventricle; RV = right ventricle. 


Thrombus - 
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Table 13. TIMI Risk Score for Non-ST-Elevation Acute Coronary Syndromes 


Prognostic Variables 


(1) Age 265 years 

(2) 23 Traditional CAD risk factors? 

(3) Documented CAD with 250% diameter stenosis 
(4) ST-segment deviation 

(5) 22 Anginal episodes in the past 24 hours 

(6) Aspirin use in the past week 


(7) Elevated cardiac biomarkers (creatine kinase MB or troponin) 


TIMI Risk Score (Sum of Prognostic Variables) 


0-2 Low risk 
3-4 Intermediate risk 
5-7 High risk 


CAD = coronary artery disease. 

*Hypertension, hypercholesterolemia, diabetes mellitus, being a current smoker, family history of CAD. 

Adapted from Antman EM, Cohen M, Bernink PJ, et al. The TIMI risk score for unstable angina/non-ST elevation MI: a method for 
prognostication and therapeutic decision making. JAMA. 2000;284(7):835-842. [PMID: 10938172] 
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Figure 10. Initial management of non-ST-elevation acute coronary syndromes. 


Non-ST-elevation acute 
coronary syndrome 
(UA/NSTEMI) 


| 


Initiate aspirin, B-blocker, nitrates, statin 


| 


Risk stratification (TIMI risk score) 


| 


High risk Intermediate risk Low risk 
(TIMI 5-7) (TIMI 3-4) (TIMI 0-2) 
e Antiplatelet therapy: e Antiplatelet therapy: 
Ticagrelor or clopidogrel? Ticagrelor or clopidogrel?” 
or 


e Anticoagulant therapy: 


GP IIb/Illa inhibitor UFH, LMWH, or fondaparinux 


e Anticoagulant therapy: e For patients with continued 
UFH or LMWH; alternatively, symptoms despite initial 
fondaparinux medical therapy, consider GP 

e For patients with continued IIb/Illa inhibitor and emergent 
symptoms despite initial coronary angiography 


medical therapy, consider GP 
IIb/Illa inhibitor and emergent 


3 Only if recurrent symptoms, 
coronary angiography 


abnormal stress test, or LVEF <40% 


Diagnostic coronary angiography‘ 


GP = glycoprotein; LMWH = low-molecular-weight heparin; LVEF = left ventricular ejection fraction; NSTEMI = non-ST-elevation 
myocardial infarction; UA = unstable angina; UFH = unfractionated heparin. 


*Clopidogrel or ticagrelor may be dosed at the time of hospital admission and acute coronary syndrome diagnosis. 
‘If coronary artery bypass grafting is required, clopidogrel or ticagrelor should be stopped and surgery delayed for at least 5 days. 


‘If the decision is made to withhold a P2Y,, inhibitor until time of angiography and a P2Y12 inhibitor is desired, clopidogrel, ticagrelor, 
or prasugrel can be initiated. 


Recommendations based on Amsterdam EA, Wenger NK, Brindis RG, et al; ACC/AHA Task Force Members. 2014 AHA/ACC guideline for 
the management of patients with non-ST-elevation acute coronary syndromes: executive summary: a report of the American College of 
Cardiology/American Heart Association Task Force on Practice Guidelines. Circulation. 2014 Dec 23;130(25):2354-94. [PMID: 25249586] 
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Table 14. Long-Term Medical Therapy for Coronary Artery Disease 


Medication Drugs in This Dosage Indication? Comment 
Class 
Antiplatelet Medications 
Aspirin N/A 75-162 All patients, unless 
mg/d intolerant or allergic 
Clopidogrel N/A 75 mg/d P2Y12 inhibitor in Clopidogrel is recommended as an 
combination with alternative for patients with 
aspirin is indicated in intolerance or allergy to aspirin? 
all patients after ACS 
or PCI 
Prasugrel N/A 10 mg/d P2Y 12 inhibitor in Contraindicated in patients >75 
combination with years of age, low body weight 
aspirin is indicated in (<60 kg [132 I|b]), or history of 
all patients after ACS stroke/TIA 
or PCI 
Ticagrelor N/A 90 mg/d P2Y,2 inhibitor in More rapid onset of action; does 
combination with not require first-pass hepatic 
aspirin is indicated in metabolism; no known genetic 
all patients after ACS polymorphisms. Decreased 
or PCI effectiveness with aspirin dosages 
2100 mg 
Cardioprotective Medications 
B-Blockers Atenolol, Variable All patients with prior Caution is advised in patients with 
metoprolol, MI or LV systolic significant obstructive lung 
carvedilol, dysfunction disease (e.g., COPD) or advanced 
nebivolol atrioventricular block 
ACE inhibitors Benazepril, Variable All patients with LV 
captopril, systolic dysfunction, 
enalapril, hypertension, diabetes, 
fosinopril, or proteinuric chronic 
perindopril, kidney disease 
trandolapril, 
lisinopril, ramipril, 
quinapril 
Angiotensin Losartan, Variable ACE inhibitor- The use of angiotensin receptor 
receptor valsartan, intolerant patients blockers in combination with ACE 
blockers olmesartan, inhibitors is not well established 
candesartan, (class IIb recommendation) 
irbesartan, 
telmisartan 
Aldosterone Spironolactone, Variable ACS patients with LV Caution is advised in patients with 
blockade eplerenone systolic dysfunction on significant kidney dysfunction or 
therapeutic doses of B- hyperkalemia 
blockers and ACE 
inhibitors 
High-intensity Atorvastatin 40-80 mg/d For all patients with 
statin therapy Rosuvastatin 20-40 mg/d evidence of coronary 
artery disease and age 
<75 years 
Moderate- Atorvastatin 10-20 mg/d For all patients with 
intensity statin Rosuvastatin 5-10 mg/d evidence of coronary 
therapy i s artery disease and age 
Simvastatin 20-40 mg/d >75 years or otherwise 
Pravastatin 40-80 mg/d intolerant of high- 
Lovastatin 40 mg/d intensity statin therapy 
Fluvastatin 40 mg BID 


Table 14. Long-Term Medical Therapy for Coronary Artery Disease 


Medication Drugs in This Dosage Indication? Comment 
Class 
Antianginal Medications 
B-blockers Atenolol, Variable All patients with prior Caution is advised in patients with 
metoprolol, MI or LV systolic significant obstructive lung 
carvedilol, dysfunction disease or advanced 
nebivolol atrioventricular block 
Long-acting Isosorbide, Variable Useful for relief of Nitrates are contraindicated in 
nitrates transdermal symptoms when patients taking PDE-5 inhibitors 
patch, ointment maximal, tolerated for erectile dysfunction 
dose of B-blocker has 
been achieved? 
Short-acting Sublingual, spray, Variable Useful for relief of Nitrates are contraindicated in 
nitrates or aerosol symptoms, usually patients taking PDE-5 inhibitors 
prescribed on an as- for erectile dysfunction 
needed basis 
Calcium channel Amlodipine, Variable Useful for relief of 
blockers diltiazem, symptoms when 
verapamil, maximal, tolerated 
nifedipine, dose of B-blocker has 
nicardipine been achieved? 
Ranolazine N/A 500-1000 Useful for relief of Caution is advised in patients with 
mg BID symptoms when advanced kidney disease, liver 


maximal, tolerated 
dose of B-blocker has 
been achieved‘ 


disease, and in those taking 
potent inhibitors of CYP3A4 
pathway 


ACS = acute coronary syndrome; BID = twice daily; LV = left ventricular; MI = myocardial infarction; N/A = not applicable; PCI = 
percutaneous coronary intervention; PDE-5 = phosphodiesterase 5; TIA = transient ischemic attack. 


*Level of evidence: All are class I, level A, except as noted. 


>Level of evidence: class I, level B. 


‘Level of evidence: class Ila, level B. 
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Table 15. New York Heart Association (NYHA) Functional Class 


Class Description 
I No limitations of physical activity 
II Slight limitation of physical activity 
III Marked limitation of physical activity 
IITA Symptoms with less than ordinary activity 
IIIB Symptoms with minimal exertion 
IV Unable to carry on any physical activity without symptoms 
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Table 16. Medical Therapy for Heart Failure with Reduced Ejection Fraction 


Therapies that Decrease Mortality 


ACE inhibitors/angiotensin receptor blockers 

B-Blockers 

Aldosterone antagonists (if NYHA class II to IV) 

Hydralazine/isosorbide dinitrate (black patients with NYHA class III/IV symptoms) 


Therapies that Improve Symptoms 


Digoxin 
Diuretics 
Inotropic agents 


Vasodilators 


NYHA = New York Heart Association. 
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Table 17. Therapeutic Doses of B-Blockers for Treatment of Heart Failure with Reduced 
Ejection Fraction 


Agent Target Dosage 

Carvedilol 25 mg BID (50 mg BID if >85 kg [187 Ib]) 
Metoprolol succinate 200 mg daily 

Bisoprolol 10 mg daily 


BID = twice daily. 
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Table 18. Indications for Device Therapy in Heart Failure 


Implantable Cardioverter-Defibrillator (for primary prevention) 


NYHA class II or III while taking guideline-directed medical therapy? and 
Expectation of survival >1 year and 


Either of the following: 


Ischemic cardiomyopathy 240 days post MI or nonischemic cardiomyopathy with ejection fraction <35% (primary 
prevention) 


History of hemodynamically significant ventricular arrhythmia or cardiac arrest (secondary prevention) 


Biventricular Pacemaker (cardiac resynchronization therapy) 


All of the following: 
NYHA class II to IV 
Ejection fraction <35% 
On guideline-directed medical therapy 
Ventricular dyssynchrony (LBBB with a QRS duration 2150 ms) 


LBBB = left bundle branch block; MI = myocardial infarction; NYHA = New York Heart Association. 

aAlso NYHA class I in patients with ischemic cardiomyopathy and ejection fraction <30% (MADIT-II criteria: Moss AJ, Zareba W, 
Hall WJ, et al; Multicenter Automatic Defibrillator Implantation Trial II Investigators. Prophylactic implantation of a defibrillator in 
patients with myocardial infarction and reduced ejection fraction. N Engl J Med. 2002;346(12):877-883. [PMID: 11907286]). 
Recommendations from Yancy CW, Jessup M, Bozkurt B, et al; American College of Cardiology Foundation; American Heart 
Association Task Force on Practice Guidelines. 2013 ACCF/AHA guideline for the management of heart failure: a report of the 
American College of Cardiology Foundation/American Heart Association Task Force on Practice Guidelines. J Am Coll Cardiol. 2013 
Oct 15;62(16):e147-239. [PMID: 23747642.] 
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Table 19. Intravenous Vasoactive Medications Used for Treatment of Cardiogenic Shock 


Medication Mechanism Inotropy Vasodilation 
Milrinone Phosphodiesterase inhibitor TE + 
Dobutamine Bı; B2 receptors ++ (+) (at low dose) 
— (vasoconstriction, at high 
dose) 
Nesiritide Natriuretic peptide 0 +E 
receptors 
Sodium nitroprusside Nitric oxide 0 ++ 
Nitroglycerin Nitric oxide 0 ++ (mainly venous) 
Vasopressin V receptor = — (vasoconstriction) 
Dopamine D receptor aF — (vasoconstriction, at high 
Bı receptors at intermediate dose) 
dose 


a, receptor at high dose 


Norepinephrine Affinity for a1, a2 receptors + — (vasoconstriction) 
greater than for p; 
receptors 


Strength of effect: ++ indicates very strong; + indicates strong; (+) indicates weak; 0 indicates neutral; — indicates opposite 
effect. 
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Figure 11. A patient with hypertrophic cardiomyopathy. 
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Resting 12-lead electrocardiogram (top left pane/) demonstrating findings of left ventricular hypertrophy and secondary ST-segment 
changes. Echocardiography (parasternal view) (bottom left panel) demonstrating severe myocardial hypertrophy of the ventricular sep- 
tum (asterisk). Systolic anterior motion of the mitral valve is present (arrow) (top right panel). Apical long axis view of the left ventricle 
(bottom right panel). Systolic anterior motion of the mitral valve (arrowhead) leads to decreased coaptation of the mitral valve and 
secondary mitral regurgitation (arrow). Ao = ascending aorta; LA = left atrium; LV = left ventricle; RV = right ventricle. 


Image courtesy of Dr. William D. Edwards, Department of Pathology, Mayo Clinic. 
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Figure 12. Dynamic changes in the left ventricular outflow tract (LVOT) gradient from 
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obstructive hypertrophic cardiomyopathy during respiration. These hemodynamic tracings were taken during quiet respiration. Note 
that the LVOT gradient (shaded) increases significantly with expiration. These changes are mediated by respiratory-induced variation in 
ventricular afterload and have been described as reversed pulsus paradoxus. Ao = ascending aorta; LV = left ventricle. 


Image courtesy of Dr. William D. Edwards, Department of Pathology, Mayo Clinic. 
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Figure 13. Pathology of hypertrophic cardiomyopathy. 


and apical hypertrophy (C). Microscopy demonstrates myocyte disarray, the histologic hallmark of hypertrophic cardiomyopathy (D). 
Ao = ascending aorta; LA = left atrium; LV = left ventricle; RA = right atrium; RV = right ventricle. 


Image courtesy of Dr. William D. Edwards, Department of Pathology, Mayo Clinic. 
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Table 20. Clinical Features Distinguishing Hypertrophic Cardiomyopathy from Athlete’s 
Heart 


Feature Hypertrophic Athlete’s Heart 
Cardiomyopathy 

Family history Positive Negative 

Electrocardiography Pathologic Q waves, T-wave Absence of these features 
inversions, conduction defects 

Doppler echocardiography Diastolic filling abnormalities Normal diastolic filling 

Extent of hypertrophy >15 mm Often <12 mm 

Pattern of hypertrophy Asymmetric, concentric, or eccentric Concentric 

Left ventricular end-diastolic <45 mm >55 mm 

dimension 

Gadolinium hyperenhancement on Present Absent 

cardiac magnetic resonance 

imaging 

Objective exercise testing % Predicted peak VO <100% % Predicted peak VO >120% or >50 

mL/kg/min 
Genetic testing Positive Negative 
Evaluation after period of No regression in hypertrophy Regression >2 mm 


deconditioning 


Vo2 = oxygen consumption. 
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Table 21. Risk Factors for Sudden Death in Patients with Hypertrophic Cardiomyopathy 


Risk Factors 


Comments 


Major? 


Cardiac arrest (ventricular fibrillation) 
Spontaneous sustained VT 


Family history of premature sudden death 


Unexplained syncope 


Left ventricular diastolic wall thickness 230 mm 


Blunted increase (<20 mm Hg) or decrease in systolic blood 
pressure on exercise 


Nonsustained spontaneous VT 


Heart failure that has progressed to dilated cardiomyopathy 
with ejection fraction <35% and NYHA class II or III 
symptoms 


Portends high rate of recurrence or death (11% per year) 


Most predictive if occurs in a close relative or multiple 
relatives 


Most predictive if occurs in young patients, is exertional, or 
is recurrent 


More predictive in patients <50 years of age 


Less predictive if very brief (<3 beats) and asymptomatic 


Occurs in 5% to 10% of patients with hypertrophic 
cardiomyopathy 


Possible Risk Factors in Individual Patients? 


Myocardial ischemia 


Left ventricular outflow obstruction 


Delayed hyperenhancement with gadolinium on CMR 
imaging 


May be a trigger for sustained ventricular arrhythmia in 
select patients 


Gradient is modifiable with therapy 


Is common and is not an independent risk factor. However, 
severe extent is likely important and can be considered to 
be an arbitrating risk factor 


Factors Not Predictive 


Ventricular arrhythmias inducible by electrophysiologic 
stimulation 


Generally not considered to be of incremental value above 
noninvasive risk factors 


CMR = cardiac magnetic resonance; NYHA = New York Heart Association; VT = ventricular tachycardia. 


aRisk factors from Gersh BJ, Maron BJ, Bonow RO, et al; American College of Cardiology Foundation/American Heart Association 
Task Force on Practice Guidelines. 2011 ACCF/AHA Guideline for the Diagnosis and Treatment of Hypertrophic Cardiomyopathy: a 
report of the American College of Cardiology Foundation/American Heart Association Task Force on Practice Guidelines. Developed 
in collaboration with the American Association for Thoracic Surgery, American Society of Echocardiography, American Society of 
Nuclear Cardiology, Heart Failure Society of America, Heart Rhythm Society, Society for Cardiovascular Angiography and 
Interventions, and Society of Thoracic Surgeons. J Am Coll Cardiol. 2011 Dec 13;58(25):e212-60. [PMID: 22075469] 
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Figure 14. Cardiac magnetic resonance (CMR) imaging of hypertrophic cardiomyopathy 


F 


before and after surgical myectomy. Prior to surgery, there is systolic anterior motion of the mitral valve owing to ventricular septal hy- 
pertrophy (arrow) (top panel). Surgery facilitates direct resection of the basal ventricular septum (arrowheads), leading to reconstruc- 
tion of the left ventricular outflow tract and relief of obstruction (bottom panel). Ao = ascending aorta; LA = left atrium; 

LV = left ventricle. 


Image courtesy of Dr. William D. Edwards, Department of Pathology, Mayo Clinic. 
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Table 22. Recommended Screening Intervals for Evaluation of First-Degree Relatives of 
Patients with Hypertrophic Cardiomyopathy 


Age Group Recommendation 


<12 years Screening optional unless: 
Presence of symptoms 
Family history of malignant ventricular tachyarrhythmias 
Patient is competitive athlete in an intense training 
program 
Other clinical suspicion of early LV hypertrophy 

12 to 18-21 years Every 12 to 18 months 


>18-21 years At symptom onset or at least every 5 years (more frequently 
in families with malignant tachyarrhythmias or late onset) 


LV = left ventricular. 


NOTE: These recommendations are for relatives of patients with hypertrophic cardiomyopathy in whom genetic testing is negative, 
inconclusive, or not performed. 

Recommendations from Gersh BJ, Maron BJ, Bonow RO, et al; American College of Cardiology Foundation/American Heart 
Association Task Force on Practice Guidelines. 2011 ACCF/AHA Guideline for the Diagnosis and Treatment of Hypertrophic 
Cardiomyopathy: a report of the American College of Cardiology Foundation/American Heart Association Task Force on Practice 
Guidelines. Developed in collaboration with the American Association for Thoracic Surgery, American Society of Echocardiography, 
American Society of Nuclear Cardiology, Heart Failure Society of America, Heart Rhythm Society, Society for Cardiovascular 
Angiography and Interventions, and Society of Thoracic Surgeons. J Am Coll Cardiol. 2011 Dec 13;58(25):e212-60. [PMID: 
22075469] 
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Figure 15. Transesophageal echocardiography across the right atrium (RA) 


and left atrium (LA) demonstrates a large mass (arrow) attached to the atrial septum in proximity of the fossa ovalis (asterisk); the 
mass was surgically removed and proved to be a left atrial myxoma. 
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Figure 16. Gross pathologic specimen of a papillary fibroelastoma. 


Image courtesy of Dr. William D. Edwards, Department of Pathology, Mayo Clinic. 
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Table 23. Antiarrhythmic Medications 


Classification 


Class IA 


Class IB 


Class IC 


Class II 


Class III 


Class IV 


Multichannel 
blockers 


Adenosine receptor 
agonists 


Cardiac glycoside 


Mechanism of 
Action 


Sodium channel 
blockade with some 
potassium channel 
blockade 


Sodium channel 
blockade 


Sodium channel 
blockade 


B-adrenergic blockade 


Potassium channel 
blockade 


Calcium channel 
blockade 
(nondihydropyridines) 


Several, including 


potassium, sodium, and 


calcium channel 
blockade 


A,-receptor agonist 


Increasing vagal activity 


Individual 
Agents/Examples 


Quinidine, procainamide, 
disopyramide 


Lidocaine, mexiletine, 
phenytoin 


Flecainide, propafenone 


Metoprolol, propranolol, 
carvedilol, atenolol, 
bisoprolol 


Sotalol, dofetilide 


Verapamil, diltiazem 


Amiodarone, 
dronedarone 


Adenosine 


Digoxin 


Effects 


Decreases speed 
of depolarization 
and prolongs 
repolarization 


Decreases speed 
of depolarization 


Decreases speed 
of depolarization 
and shortens 
repolarization 


Decreases 
sympathetic 
tone; suppresses 
automaticity, 
sinoatrial 
conduction, and 
AV conduction 


Prolongs action 
potential duration 


Suppresses 
sinoatrial and AV 
conduction 


Multiple 
mechanisms, 
although they act 
principally by 
extending 
repolarization 


Slows or blocks 
sinoatrial and AV 
nodal conduction 


Slows AV nodal 
conduction 


Use 


Pre-excited atrial 
fibrillation 
(procainamide), 
Brugada syndrome 
(quinidine), SVT, 
atrial fibrillation, 
and ventricular 
arrhythmias 


Ventricular 
arrhythmias 


Atrial fibrillation, 
SVT, ventricular 
arrhythmias; avoid 
with CAD or 
structural heart 
disease. 


Rate control of 
atrial arrhythmias, 
SVT, ventricular 
arrhythmias; avoid 
if pre-excitation is 
present. 


Atrial fibrillation, 
atrial flutter, 
ventricular 
arrhythmias; avoid 
in CKD. 


SVT, rate control of 
atrial arrhythmias, 
triggered 
arrhythmias (e.g., 
outflow tract VT); 
avoid if pre- 
excitation is 
present. 


Atrial arrhythmias, 
ventricular 
arrhythmias 


Termination of SVT 


Rate control of 
atrial fibrillation 


AV = atrioventricular; CAD = coronary artery disease; CKD = chronic kidney disease; SVT = supraventricular tachycardia; VT = 


ventricular tachycardia. 
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Table 24. Selected Indications for Permanent Pacing 


Symptomatic bradycardia without reversible cause 


Asymptomatic bradycardia with significant pauses (>3 seconds in sinus rhythm) or persistent heart rate <40/min 


Atrial fibrillation with 5-second pauses 


Asymptomatic complete heart block or Mobitz type 2 second-degree atrioventricular block 


Alternating bundle branch block 
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Table 25. Cardiac Implantable Electronic Devices for Treatment of Cardiac Rhythm 


Disorders 
Functions 
Device Components Indications Pacemaker Antitachycardia Defibrillation 
Function Pacing 
Pacemaker Pulse generator Sinus node Yes No No 
and dysfunction, 
intravascular atrioventricular 
leads (single- or block, or other 
dual-chamber) causes of non- 
reversible 
symptomatic 
bradycardia 
Implantable Defibrillator and To provide Yes Yes Yes 
cardioverter- intravascular continuous 
defibrillator leads (single- or monitoring and 
dual-chamber) treatment of 
ventricular 
arrhythmias 
Subcutaneous Defibrillator and To provide No No Yes 
implantable a single lead continuous 
cardioverter- that are entirely monitoring and 
defibrillator under the skin treatment of 
(extravascular); ventricular 
no transvenous arrhythmias 
leads 
Cardiac Pulse generator To restore Yes No No 
resynchronization and electrical 
therapy-pacing intravascular synchrony 
(CRT-P) leads, including between the 
a pacing lead in ventricles in 
the coronary patients with 
sinus to pace heart failure 
the left ventricle 
Cardiac Defibrillator and To restore Wes: Yes Yes 
resynchronization intravascular electrical 
therapy- leads, including synchrony 
defibrillator a pacing lead in between the 
(CRT-D) the coronary ventricles in 


sinus to pace 
the left ventricle 


patients with 
heart failure and 
to monitor and 
treat ventricular 
arrhythmias 
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Figure 17. Mechanism of typical atrioventricular nodal reentrant tachycardia. 


(To the atrium) 


(To the ventricle) 


The slow pathway has a short refractory period, and the fast pathway has a long refractory period. The blue line represents anterograde 
conduction down the slow pathway; conduction does not occur down the fast pathway because it is refractory. The yellow line represents 


impulse conduction into the ventricle and retrograde up the fast pathway, which is no longer refractory. The red line represents completion 
of the circuit with activation of the atria and ventricles. 
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Table 26. Risk Stratification Scores, Adjusted Stroke Rates, and Antithrombotic Therapy 
Recommendations 


Score Incidence of Ischemic Stroke Antithrombotic Therapy” 
(per 100 patient-years)? 


CHADS, Score‘ 


0 0.6 Aspirin or no therapy 
2 3.0 Aspirin or OAC 

2 4.2 OAC 

3 Za OAC 

4 wit OAC 

5 12.5 OAC 

6 13.0 OAC 
CHA2DS2-VASc Score’ 

0 0.2 None 

1 0.6 None or aspirin or OAC 
2 2.2 OAC 

3 3.2 OAC 

4 4.8 OAC 

5 7.2 OAC 

6+ 10.3 OAC 


OAC = oral anticoagulation. 


*Data from Friberg L, Rosenqvist M, Lip GY. Evaluation of risk stratification schemes for ischaemic stroke and bleeding in 182 678 
patients with atrial fibrillation: the Swedish Atrial Fibrillation cohort study. Eur Heart J. 2012 Jun;33(12):1500-10. [PMID: 
22246443] 


®CHADS, recommendations from Fuster V, Rydén LE, Cannom DS, et al; American College of Cardiology; American Heart 
Association Task Force; European Society of Cardiology Committee for Practice Guidelines; European Heart Rhythm Association; 
Heart Rhythm Society. ACC/AHA/ESC 2006 guidelines for the management of patients with atrial fibrillation: full text: a report of 
the American College of Cardiology/American Heart Association Task Force on practice guidelines and the European Society of 
Cardiology Committee for Practice Guidelines (Writing Committee to Revise the 2001 guidelines for the management of patients 
with atrial fibrillation) developed in collaboration with the European Heart Rhythm Association and the Heart Rhythm Society. 
Europace. 2006 Sep;8(9):651-745. Erratum in: Europace. 2007 Sep;9(9):856. [PMID: 16987906]. CHA2DS2-VASc 
recommendations from January CT, Wann LS, Alpert JS, et al; ACC/AHA Task Force Members. 2014 AHA/ACC/HRS guideline for the 
management of patients with atrial fibrillation: a report of the American College of Cardiology/American Heart Association Task 
Force on practice guidelines and the Heart Rhythm Society. Circulation. 2014 Dec 2;130(23):e199-267. [PMID: 24682347] 
“CHADS; scoring (maximum 6 points): One point each is given for heart failure, hypertension, age 275 years, and diabetes 
mellitus. Two points are given for previous stroke/transient ischemic attack. 

4CHA2DS>-VASc scoring (maximum 9 points): One point each is given for heart failure, hypertension, diabetes mellitus, vascular 
disease (prior myocardial infarction, peripheral arterial disease, aortic plaque), female sex, and age 65 to 74 years. Two points 
each are given for previous stroke/transient ischemic attack/thromboembolic disease and age =75 years. 
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Table 27. Anticoagulants FDA-Approved for Stroke Prevention in Atrial Fibrillation 


Medication Reversibility Frequency Type of AF Cautions 

Warfarin (vitamin Yes Dosing Valvular or Avoid in pregnancy. Caution with 

K antagonist) adjusted to nonvalvular idiopathic thrombocytopenic purpura, 
INR HIT, hepatic disease, protein C or S 

deficiency. Many drug interactions. 

Dabigatran No Twice daily Nonvalvular Decrease dose if CrCl 15-30. Caution 

(direct thrombin with P-glycoprotein inhibition. 

inhibitor) 

Rivaroxaban No? Once daily Nonvalvular Avoid with CrCl <30, moderate hepatic 

(factor Xa disease. Caution with mild hepatic 

inhibitor) disease 

Apixaban (factor No? Twice daily Nonvalvular Avoid with severe hepatic disease, 

Xa inhibitor) strong dual inhibitors or inducers of 


CYP3A4 and P-glycoprotein. Caution with 
moderate hepatic disease. 


AF = atrial fibrillation; CrCl = creatinine clearance (mL/min/1.73 m*); HIT = heparin-induced thrombocytopenia. 


*Early data suggest that factor Xa inhibitors may be able to be reversed with prothrombin complex concentrates. Additionally, 
several “antidotes” are in development for the factor Xa inhibitors. 
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Figure 18. In this electrocardiogram demonstrating typical atrial flutter, 
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negative sawtooth waves are seen in the inferior leads and positive waves are seen in lead V,. In the bottom rhythm strip, 2:1 and 
4:1 conduction patterns are seen. 
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Figure 19. An electrocardiogram demonstrating episodes of monomorphic ventricular 
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tachycardia in a patient with cardiac sarcoidosis. Note that the repeated wide-complex beats do not resemble a typical bundle branch 
block pattern. There are several sinus beats (narrow complexes) that help ascertain the etiology of the wide beats as ventricular 
tachycardia. 
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Table 28. Inherited Arrhythmia Syndromes 


Disorder 


Characteristic Findings 


Treatment? 


Long QT syndrome 


Short QT syndrome 


Brugada syndrome 


Catecholaminergic polymorphic VT 


Early repolarization syndrome 


ARVC/D 


Syncope, QTc interval usually >460 
msec, torsades de pointes 


Syncope, QT interval <340 msec, 
atrial fibrillation, VT, VF 


Syncope, VF, coved ST-segment 
elevation in early precordial leads (V;- 
Vs) 


Syncope, polymorphic or bidirectional 
VT during exercise or emotional 
distress 


Syncope, inferior and lateral early 
repolarization on ECG, VF 


Syncope, T-wave inversions in leads 
V: to at least V3, monomorphic VT, 
abnormal signal-averaged ECG, 
frequent PVCs, and abnormal right 
ventricular size and function on 
echocardiography or CMR imaging 


B-Blockers, ICD, exercise restriction 
ICD in all patients 


ICD 


B-Blockers, ICD, exercise abstinence 


ICD 


ICD, B-blockers, antiarrhythmic 
medications, exercise abstinence 


SS 
ARVC/D = arrhythmogenic right ventricular cardiomyopathy/dysplasia; ECG = electrocardiography; ICD = implantable 
cardioverter-defibrillator; CMR = cardiac magnetic resonance; PVCs = premature ventricular contractions; QTc = corrected QT 
interval; VF = ventricular fibrillation; VT = ventricular tachycardia. 


*Treatment recommendations for ICDs in inherited arrhythmia syndromes are guided by risk stratification with criteria that are 
often disease specific. Additionally, antiarrhythmic drugs are often required in several syndromes for recurrent ventricular 


arrhythmias. 
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Figure 20. In this electrocardiogram demonstrating a type 1 Brugada pattern, 


22 mm J-point elevation, coved ST-segment elevation (arrowheads), and T-wave inversions are seen in leads V, to V,. 
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Figure 21. Electrocardiographic changes of acute pericarditis. Concave ST-segment 


elevation is present in most of the leads (arrowheads). The PR segment is depressed in all leads except aVR (arrows). 
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Table 29. Electrocardiographic Features for Differentiating Acute Pericarditis from 
Myocardial Ischemia 


Feature Acute Pericarditis Myocardial Ischemia 

ST-segment contour Concave upwards Convex upwards 

ST-segment lead involvement Diffuse Localized 

Reciprocal ST-T wave changes No Yes 

PR-segment abnormalities Yes No 

Hyperacute T waves No Yes 

Pathologic Q waves No Yes 

Evolution ST-segment change initially, then T-wave change initially, then ST- 
T-wave change segment change 

QT prolongation No Yes 
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Figure 22. Comparison of hemodynamics of constrictive pericarditis versus restrictive 


Expiration —> 


Expiration 
so 


cardiomyopathy. In constrictive pericarditis (top panel), there is significant enhancement of ventricular interdependence leading to 
discordance of the left ventricular and right ventricular pressures during respiration. Arrows indicate onset of expiration and subsequent 
respective changes in left ventricular and right ventricular systolic pressures. In restrictive cardiomyopathy (bottom pane/), there is 


evidence of early rapid ventricular filling, but the ventricular pressures concordantly rise and fall during respiration. LV = left ventricle; 
RV = right ventricle. 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


Table 30. Characteristics of Constrictive Pericarditis, Restrictive Cardiomyopathy, and 


Cardiac Tamponade 


Characteristic Constrictive Pericarditis Restrictive Cardiac 
Cardiomyopathy Tamponade 
Mechanism Rigid, inelastic pericardium Myocardial disease with Increased 
resulting in fixed cardiac volume severe diastolic dysfunction intrapericardial 
pressure 


Hemodynamic implications 


Physical examination 


Electrocardiography 


Chest radiography 


Echocardiography 


CMR imaging/CT 


Hemodynamic right and 
left heart catheterization 


BNP 


Rapid and limited diastolic filling 
due to pericardial restraint; 
increased intracardiac filling 
pressures, diminished cardiac 
output, and volume overload 


t JVP, Kussmaul sign, pericardial 
knock, diminished apical impulse, 
congestion (peripheral edema, 
pleural effusion, congestive 
hepatopathy) 


No characteristic findings 


Pericardial calcification 


Pericardial 
thickening/calcification; 
respiratory variation in filling of 
right and left ventricles; 
ventricular septal shift during 
respiration; plethora of inferior 
vena cava 


Pericardial thickening/calcification 


Prominent x and y descents; 
elevated atrial pressures; 
elevated and equalized diastolic 
LV and RV pressures (within 5 
mm Hg); decreased transmission 
of intrathoracic pressure causes 
discordance of LV and RV 
pressures and stroke volume 
during respiration (enhanced 
ventricular interdependence) 


Normal or minimally elevated 


Diastolic abnormalities lead 
to elevated ventricular filling 
pressures and pulmonary 
hypertension 


+ JVP, Kussmaul sign, 
pericardial knock, 
diminished apical impulse, 
congestion (peripheral 
edema, pleural effusion, 
congestive hepatopathy) 


No characteristic findings 


Atrial enlargement 


Markedly dilated atria with 
preserved systolic function; 
severe impairment of 
myocardial relaxation 


Normal pericardium 


Prominent x and y descents; 
elevated atrial pressures; 
concordance of LV and RV 
pressures during respiration 


Elevated 


compromises 
ventricular filling 


Ventricular filling is 
impaired with a 
reduction in cardiac 
output; jugular 
venous and 
pulmonary venous 
pressures increased 


+ JVP, pulsus 
paradoxus, 
hypotension, reflex 
tachycardia 


Decreased voltage, 
sinus tachycardia, 
electrical alternans 


Enlarged cardiac 
silhouette ("water 
bottle" heart) 


Pericardial effusion, 
diastolic collapse of 
right atrium and 
ventricle, 
enlargement of 
inferior vena cava, 
ventricular septal 
shifting during 
respiration, 
respiratory changes 
in mitral inflow 


Pericardial effusion 


Prominent x 
descents and blunted 
y descents; elevated 
atrial pressures; 
blunting/loss of early 
ventricular diastolic 
filling wave 


Normal or low 


SE 
BNP = B-type natriuretic peptide; CMR = cardiac magnetic resonance; JVP = jugular venous pressure; LV = left ventricular; RV = 
right ventricular. 
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Figure 23. Constrictive pericarditis. 


Chest radiograph (top left panel) showing pericardial calcification (arrows). CT scan (top right panel) demonstrating pericardial thicken- 
ing (arrows). Gross pathology (bottom left panel) demonstrating severe pericardial calcification. 


Pathology image courtesy of Dr. William D. Edwards, Department of Pathology, Mayo Clinic. 
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Figure 24. Cardiac tamponade. 


Freq: 1.7 MAIA Mite 
mane 


Chest radiograph (top panel) showing “water-bottle heart.” Transthoracic echocardiogram (middle panel) showing a large pericardial 
effusion (arrows). Gross pathology (bottom panel) of cardiac tamponade. LV = left ventricle; RV = right ventricle. 


Pathology image courtesy of Dr. William D. Edwards, Department of Pathology, Mayo Clinic. 
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Figure 25. Invasive hemodynamic features of cardiac tamponade. 


Y-axis indicates pressure (mm Hg). Hypotension and pulsus paradoxus (asterisk) in the femoral artery (FA) pressure tracing and loss 
of the y descent in the right atrial (RA) pressure tracing are evident (top panel). Following pericardiocentesis, there is a rise in arterial 
pressure and return of the y descent in the RA pressure tracing (bottom panel). 
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Figure 26. Diagnostic evaluation of valvular heart disease. 


Physical examination 
Systolic murmur = grade 3/6 
Diastolic or continuous murmur 
Symptoms 


Transthoracic echocardiography 
Ventricular size and function 
Pulmonary pressures 
Measures of disease severity 


If poor image quality on 
transthoracic echocardiogram 


If symptoms are 
equivocal 


+ 


Transesophageal echocardiography 
Measures of disease severity 


If not well seen 
by echocardiography 


y 


Plasma B-type natriuretic peptide level 
and/or stress echocardiography 
Exercise tolerance 
Exercise pulmonary pressures 


CT or MRI 
Aorta assessment: ascending, arch, descending 
Cardiac chamber size and function: ventricular volume 
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Table 31. Clinical Grading of Murmurs 


Grade Description 


Moderately loud murmur 


© Mm RIW N |e 


Loud murmur associated with a palpable thrill 


Faintest murmur that can be heard (with difficulty) 


Faint murmur but can be identified immediately 


Very loud murmur but cannot be heard without the stethoscope 


Loudest murmur; can be heard without a stethoscope 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


Table 32. Valvular and Other Cardiac Lesions and Their Associated Examination Findings 


Cardiac Characteristic Location Radiation Associated Severity and 
Condition Murmur Findings Pitfalls 
Aortic stenosis Mid-systolic; RUSB Right clavicle, Enlarged, Severe aortic 
crescendo- carotid, apex nondisplaced stenosis may 
decrescendo apical impulse; include decreased 
S4; bicuspid A2; high-pitched, 
valve without late peaking 
calcification will murmur; 
have systolic diminished and 
ejection click delayed carotid 
followed by upstroke 
manman Radiation of 
murmur down the 
descending 
thoracic aorta may 
mimic mitral 
regurgitation 
Aortic Diastolic; LLSB (valvular) None Enlarged, Acute, severe 
regurgitation decrescendo or RLSB displaced apical regurgitation 


Mitral stenosis 


Mitral 
regurgitation 


Tricuspid 
stenosis 


(dilated aorta) 


Diastolic; low Apex (heard None 
pitched, best in left 
decrescendo lateral 
decubitus 
position) 
Systolic; holo- Apex To axilla or 
or late systolic back; 
occasionally 
anteriorly to 
precordium 
Diastolic; low LLSB Nonradiating 
pitched, 
decrescendo; 
increased 
intensity during 
inspiration 


impulse; S3 or 
S4; increased 
pulse pressure; 
bounding carotid 
and peripheral 
pulse 


Opening snap 
after S; if 
leaflets mobile; 
irregular pulse if 
atrial fibrillation 
present 


Systolic click in 
mitral valve 
prolapse; S3; 
apical impulse 
hyperdynamic 
and may be 
displaced if 
dilated left 
ventricle; in 
mitral valve 
prolapse, 
Valsalva 
maneuver 
moves onset of 
clicks and 
murmur closer 
to Sı; handgrip 
increases 
murmur 
intensity 


Elevated central 
venous pressure 
with prominent 
a wave, signs of 
venous 
congestion 
(hepatomegaly, 
ascites, edema) 


murmur may be 
masked by 
tachycardia, short 
duration of 
murmur 


Severity in chronic 
regurgitation is 
difficult to assess 
by auscultation 


Interval between 
Sz and opening 
snap is short in 
severe mitral 
stenosis 


Intensity of 
murmur correlates 
with transvalvular 
gradient 


P2 may be loud if 
pulmonary 
hypertension 
present 


Acute, severe 
regurgitation may 
have soft or no 
holosystolic 
murmur, mitral 
inflow rumble, S3 


Low-pitched 
frequency may be 
difficult to 
auscultate, 
especially at higher 
heart rate 


Table 32. Valvular and Other Cardiac Lesions and Their Associated Examination Findings 


Cardiac Characteristic Location Radiation Associated Severity and 
Condition Murmur Findings Pitfalls 
Tricuspid Holosystolic LLSB LUSB Merged and Right ventricular 
regurgitation prominent c and impulse below 
v waves in sternum 
jugular venous Pulsatile, enlarged 
pulse; murmur liver with possible 
increases during ascites 
inspiration May be higher 
pitched if 
associated with 
severe pulmonary 
hypertension 
Pulmonary Systolic; LUSB Left clavicle Pulmonic Increased intensity 
stenosis crescendo- ejection click of murmur with 
decrescendo after S; late peaking 
(diminishes with 
inspiration) 
Pulmonary Diastolic; LLSB None Loud P; if Murmur may be 
regurgitation decrescendo pulmonary minimal or absent 
hypertension if severe due to 
present minimal difference 
in pulmonary 
artery and right 
ventricular 
diastolic pressures 
Innocent flow Midsystolic; RUSB None Normal intensity May be present in 
murmur grade 1/6 or 2/6 of A2; normal conditions with 
in intensity splitting of S2; increased flow 
no radiation (e.g., pregnancy, 
fever, anemia, 
hyperthyroidism) 
Hypertrophic Systolic; LLSB None Enlarged, Murmur may not 
obstructive crescendo- hyperdynamic be present in 
cardiomyopathy decrescendo apical impulse; nonobstructive 
bifid carotid hypertrophic 
impulse with cardiomyopathy 
delay; increased 
intensity during 
Valsalva 
maneuver or 
with squatting to 
standing 
Atrial septal Systolic; RUSB None Fixed, split S2; May be associated 
defect crescendo- right ventricular with pulmonary 
decrescendo heave; rarely, hypertension, 
tricuspid inflow including increased 
murmur intensity of P2, 
pulmonary valve 
regurgitation 
Ventricular Holosystolic LLSB None Palpable thrill; Murmur intensity 
septal defect murmur and duration 
increases with decrease as 
hand-grip, pulmonary 
decreases with hypertension 
amyl nitrite develops 
(Eisenmenger 
syndrome) 
Cyanosis if 


Eisenmenger 
syndrome develops 


A2 = aortic valve component of S2; LLSB = left lower sternal border; LUSB = left upper sternal border; P2 = pulmonary valve 
component of S2; RLSB = right lower sternal border; RUSB = right upper sternal border. 
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Table 33. Stages of Progression of Valvular Heart Disease 


Stage Definition Description 

A At risk Patients with risk factors for development of VHD 

B Progressive Patients with progressive VHD (mild-to-moderate severity and 

asymptomatic) 

G Asymptomatic severe Asymptomatic patients who meet criteria for severe VHD: 
C1: Asymptomatic patients with severe VHD in whom the left or right 
ventricle remains compensated 
C2: Asymptomatic patients with severe VHD, with decompensation of the 
left or right ventricle 

D Symptomatic severe Patients who have developed symptoms as a result of VHD 


VHD = valvular heart disease. 


Reprinted with permission of Elsevier Science and Technology Journals, from Nishimura RA, Otto CM, Bonow RO, et al. 2014 
AHA/ACC guideline for the management of patients with valvular heart disease: executive summary: a report of the American 
College of Cardiology/American Heart Association Task Force on Practice Guidelines. J Am Coll Cardiol. 2014 Jun 10;63(22):2438- 
88. [PMID: 24603192]; permission conveyed through Copyright Clearance Center, Inc. 
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Table 34. Indications for Interventions for Valvular Heart Conditions 


Valve Lesion 


Indications to Intervene? 


Interventions 


Aortic stenosis 


Aortic regurgitation 


Mitral stenosis 


Mitral regurgitation 


Tricuspid regurgitation 


Symptoms (class I) 

LVEF <50% (class I) 

Moderate (class Ila) or severe (class I) aortic stenosis 
at time of other cardiac surgery 

Abnormal blood pressure response (decrease in 
systolic blood pressure) during exercise (class Ila) 


Asymptomatic patients with very severe aortic stenosis 


(class Ila) 


Symptoms (class I) 
LVEF <50% (class I) 


Moderate (class IIa) or severe (class I) aortic 
regurgitation at time of other cardiac surgery 


LV dilatation (end-systolic dimension >50 mm) (class 
IIa) 
Symptoms (class I) 


Very severe mitral stenosis (MVA <1.0 cm?) and no 
symptoms if valve morphology favorable for balloon 
valvotomy (class IIa) 


Severe mitral stenosis at time of other cardiac surgery 
(class I) 

Symptoms (class I) 

LVEF 30%-60% (class I) 

LV end-systolic diameter 240 mm (class I) 


Moderate (class IIa) or severe (class I) mitral 
regurgitation at time of other cardiac surgery 
Pulmonary hypertension (PA systolic pressure 250 mm 
Hg) (class Ila) 


New-onset atrial fibrillation (class IIa) 


Severe tricuspid regurgitation at time of surgery for 
eft-sided valve (class I) 

Symptoms due to severe, primary tricuspid 
regurgitation not responsive to medical therapy (class 
Ila) 


Aortic valve replacement 


Aortic valve replacement 


Percutaneous balloon valvotomy 
(if anatomy favorable by 
echocardiography with less than 
moderate mitral regurgitation and 
no left atrial thrombus)? 


Mitral valve replacement 


Mitral valve repair if anatomy 
favorable (presence of annular 
dilation, mitral leaflet prolapse, or 
myxomatous changes without 
calcification or stenosis) 


Mitral valve replacement 


Tricuspid valve repair if anatomy 
favorable 


Tricuspid valve replacement 
(bioprosthetic) 


LV = left ventricle; LVEF = left ventricular ejection fraction; MVA = mitral valve area; PA = pulmonary artery. 


*Strength of recommendation: class I: procedure should be performed; class Ila: procedure is reasonable. 

ÞAII patients considered for percutaneous balloon mitral valvotomy should undergo transesophageal echocardiography to assess for 

left atrial appendage clot and mitral regurgitation severity regardless of whether patient has sinus rhythm or atrial fibrillation. 

Recommendations from Nishimura RA, Otto CM, Bonow RO, et al; American College of Cardiology/American Heart Association Task 

Force on Practice Guidelines. 2014 AHA/ACC guideline for the management of patients with valvular heart disease: executive 
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Table 35. Serial Evaluation of Asymptomatic Patients with Left-Sided Valvular 


Conditions 


Factors Considered 


Lesion Severity 


Frequency 


Aortic Stenosis 


Stenosis severity; rate of progression; 
LV systolic function; ascending aorta 
dilation if bicuspid aortic valve 


At risk (Vmax <2 m/s) 


Mild (Vmax 2.0-2.9 m/s or mean 
gradient <20 mm Hg) 


Moderate (Vmax 3.0-3.9 m/s or mean 
gradient 20-39 mm Hg) 


Severe (Vmax 24 m/s or mean gradient 
240 mm Hg, AVA <1.0 cm?) 


Very severe (Vmax 25 m/s or mean 
gradient >60 mm Hg) 


Clinical eval yearly; echo every 3-5 y 


Clinical eval yearly; echo every 1-2 y 


Clinical eval yearly; echo every 6-12 
mo 


Clinical eval yearly; echo every 6-12 
mo 


Mitral Stenosis 


Stenosis severity 


Mild and moderate (MVA >1.5 cm?, 
diastolic pressure half-time <150 
msec) 


Severe (MVA <1.5 cm?, diastolic 
pressure half-time 2150 msec or 
2220 msec with very severe stenosis, 
PASP >30 mm Hg) 


Clinical eval yearly; echo every 3-5 y 


Clinical eval yearly; echo every 1-2 y 
for MVA 1.0-1.5 cm?, every year for 
MVA <1.0 cm? 


Aortic Regurgitation 


Regurgitation severity; rate of 
progression; LV ejection fraction; LV 
chamber size; ascending aorta dilation 
if bicuspid aortic valve 


Mild (VC <0.3 cm, ERO <0.10 cm?, RV 
<30 mL/beat, RF <30%); normal EF 


Moderate (VC 0.3-0.6 cm, ERO 0.10- 
0.29 cm?, RV 30-59 mL/beat, RF 
30%-49%) 


Severe (VC >0.6 cm, ERO >0.3 cm?, 
RV >60 mL/beat, RF >50%) 


EF 250%; LVESD <50 mm 


EF <50%; LVESD >50 mm 


Clinical eval yearly; echo every 3-5 y 


Clinical eval yearly; echo every 1-2 y 


Clinical eval every 6-12 mo; echo 
every 6-12 mo, more frequently for 
dilating LV 


Clinical eval every 6-12 mo; echo 
every 6-12 mo, more frequently for 
dilating LV 


Mitral Regurgitation 


Regurgitation severity; rate of 
progression; EF; LV chamber size 


At risk (VC <0.3 cm) 


Mild and moderate (VC <0.7 cm, ERO 
<0.40 cm?, RV <60 mL/beat, RF 
<50%) 


Severe (VC =0.7 cm, ERO 20.4 cm’, 
RV >60 mL/beat, RF >50%) 


Clinical eval yearly; echo only if 
symptomatic 


Clinical eval yearly; echo every 3-5 y 
for mild severity, every 1-2 y for 
moderate severity 


Clinical eval every 6-12 mo; echo 
every 6-12 mo, more frequently for 
dilating LV 


AVA = aortic valve area; echo = echocardiography; EF = ejection fraction; ERO = effective regurgitant orifice; eval = evaluation; 


, 


LV = left ventricle; LVESD = left ventricular end-systolic dimension; MVA = mitral valve area; PASP = pulmonary artery systolic 
pressure; RF = regurgitant fraction; RV = regurgitant volume; VC = vena contracta width; Vmax = maximum aortic jet velocity. 


Recommendations based on Nishimura RA, Otto CM, Bonow RO, et al; American College of Cardiology/American Heart Association 
Task Force on Practice Guidelines. 2014 AHA/ACC guideline for the management of patients with valvular heart disease: executive 
summary: a report of the American College of Cardiology/American Heart Association Task Force on Practice Guidelines. J Am Coll 
Cardiol. 2014 Jun 10;63(22):2438-88. Erratum in: J Am Coll Cardiol. 2014 Jun 10;63(22):2489. [PMID: 24603192] 
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Table 36. Clinical Criteria for the Diagnosis of Endocarditis 


Definite Endocarditis 


Presence of any pathologic criteria? or 
2 major criteria or 
1 major and 3 minor criteria or 


5 minor criteria 


Major Criteria Minor Criteria 

Persistently positive blood cultures of organisms typical for Predisposing condition or injection drug use 
endocarditis? Fever 

Endocardial involvement (new valvular regurgitation or Embolic vascular phenomena 


positive echocardiogram) Immunologic phenomena (e.g., glomerulonephritis, 


rheumatoid factor) 
Positive blood cultures not meeting major criteria 


*Organisms demonstrated by culture or histologic examination of a vegetation, a vegetation that has embolized, or an intracardiac 
abscess specimen; or a vegetation or abscess showing active endocarditis. 


‘Or a single positive culture for Coxiella burnetii or IgG antibody titer >1:800. 


Information from Li JS, Sexton DJ, Mick N, et al. Proposed modifications to the Duke criteria for the diagnosis of infective 
endocarditis. Clin Infect Dis. 2000;30(4):633-638. [PMID: 10770721] 
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Table 37. Empiric Therapy for Infective Endocarditis 


Condition Therapy 
Community-acquired native valve IE Consider vancomycin + gentamicin 
Nosocomial-associated IE Consider vancomycin + gentamicin + rifampin or vancomycin + 


gentamicin + a carbapenem or cefepime 


Prosthetic valve IE Consider vancomycin + gentamicin + rifampin 


IE = infective endocarditis. 
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Table 38. Prophylactic Infective Endocarditis Regimens for Adults Before a Dental 
Procedure 


Situation Agent? Dosage 
Oral Amoxicillin 2g 
Unable to take oral medication Ampicillin 2gIMorIV 

or 

Cefazolin or ceftriaxone 1gIMorIVv 
Allergic to penicillin or ampicillin - oral Cephalexin 2g 

or 

Clindamycin 600 mg 

or 

Azithromycin or clarithromycin 500 mg 
Allergic to penicillin or ampicillin and Cefazolin or ceftriaxone 1gIMorIv 
unable to take oral medication 

or 

Clindamycin 600 mg IM or IV 


IM = intramuscular; IV = intravenous. 


@Regimen consists of a single dose 30 to 60 minutes before the dental procedure, or, if 
inadvertently not administered, drug may be given up to 2 hours after the procedure. 

Adapted from Wilson W, Taubert KA, Gewitz M, et al; American Heart Association. Prevention of infective endocarditis: guidelines 
from the American Heart Association: a guideline from the American Heart Association Rheumatic Fever, Endocarditis and Kawasaki 
Disease Committee, Council on Cardiovascular Disease in the Young, and the Council on Clinical Cardiology, Council on 
Cardiovascular Surgery and Anesthesia, and the Quality of Care and Outcomes Research Interdisciplinary Working Group. J Am 


Dent Assoc. 2008 Jan;139 Suppl:3S-24S. Review. Erratum in: J Am Dent Assoc. 2008 Mar;139(3):253. [PMID: 18167394]. 
Copyright 2008 American Dental Association. 
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Table 39. Summary of Recommendations for Prosthetic Valve Choice 


Type of Valve Recommendation 


Bioprosthesis Recommended: patients of any age for whom anticoagulant 
therapy is contraindicated, cannot be managed 
appropriately, or is not desired 


Reasonable: patients >70 y of age 


Mechanical prosthesis Reasonable: AVR or MVR in patients <60 y of age who do 
not have a contraindication to anticoagulation 


Either bio- or mechanical prosthesis Reasonable: patients between 60 y and 70 y of age 


AVR = aortic valve replacement; MVR = mitral valve replacement. 

NOTE: The guideline recommends that the choice of valve intervention and prosthetic valve type should be a shared decision- 
making process. 

Recommendations from Nishimura RA, Otto CM, Bonow RO, et al; American College of Cardiology/American Heart Association Task 
Force on Practice Guidelines. 2014 AHA/ACC guideline for the management of patients with valvular heart disease: executive 
summary: a report of the American College of Cardiology/American Heart Association Task Force on Practice Guidelines. J Am Coll 
Cardiol. 2014 Jun 10;63(22):2438-88. Erratum in: J Am Coll Cardiol. 2014 Jun 10;63(22):2489. [PMID: 24603192] 
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Figure 27. Patent foramen ovale. 


The arrows demonstrate the mechanism of right-to-left shunt through the patent foramen ovale. LA = left atrium; LV = left ventricle; 
RA = right atrium; RV = right ventricle. 


Redrawn from original supplied courtesy of Dr. William D. Edwards, Department of Laboratory Medicine and Pathology, Mayo Clinic, 
Rochester, MN. 
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Figure 28. Positions of various atrial septal defects viewed from the right side of the heart. 


(1) ostium secundum; (2) ostium primum; (3) sinus venosus; (4) inferior vena cava. PT = pulmonary trunk; RV = right ventricle. 


Redrawn from original supplied courtesy of Dr. William D. Edwards, Department of Laboratory Medicine and Pathology, Mayo Clinic, 
Rochester, MN. 
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Table 40. Imaging Findings and Late Complications in Adult Congenital Heart Disease 


Lesion ECG and CXR Findings Late Complications 
Patent foramen ovale Normal Paradoxical embolism, platypnea- 
orthodeoxia syndrome 
Ostium secundum ASD ECG: Incomplete RBBB, RA Right heart enlargement, atrial 
enlargement, right axis deviation fibrillation, PAH (rare) 
CXR: Right heart enlargement, Post repair: residual shunt (rare) 


prominent pulmonary artery, 
increased pulmonary vascularity 


Ostium primum ASD ECG: Left axis deviation, 1st-degree Right heart enlargement, atrial 
atrioventricular block fibrillation, mitral regurgitation (from 
CXR: Right heart enlargement, mitral valve cleft), PAH (rare) 
prominent pulmonary artery, Post repair: residual shunt (rare), 
increased pulmonary vascularity mitral regurgitation (from mitral valve 


cleft), left ventricular outflow tract 
obstruction 


Sinus venosus ASD ECG: Abnormal P axis Right heart enlargement, atrial 
CXR: Right heart enlargement, fibrillation, PAH (rare) 
prominent pulmonary artery, Post repair: residual shunt (rare), 
increased pulmonary vascularity residual anomalous pulmonary venous 

connection 

Small VSD Normal Endocarditis 

Large VSD ECG: RV or RV/LV hypertrophy Left heart enlargement, PAH, 
CXR: LA and LV enlargement, Eisenmenger syndrome 
increased pulmonary vascular Post repair: residual VSD, residual 
markings; with PAH: prominent shunt (rare) 


central pulmonary arteries, reduced 
peripheral pulmonary vascular 


markings 

Small PDA Normal Endocarditis 

Large PDA ECG: LA enlargement, LV Endocarditis, heart failure, PAH, 
hypertrophy; with PAH: RV Eisenmenger syndrome 
hypertrophy Post repair: residual shunt (rare) 


CXR: Cardiomegaly, increased 
pulmonary vascular markings; 
calcification of PDA (occasional); with 
PAH: prominent central pulmonary 
arteries, reduced peripheral 
pulmonary vascular markings 


Pulmonary valve stenosis ECG: Normal when RV systolic Post repair: Severe pulmonary valve 
pressure <60 mm Hg; if RV systolic regurgitation after pulmonary 
pressure >60 mm Hg: RA valvotomy or valvuloplasty 
enlargement, right axis deviation, RV 
hypertrophy 


CXR: Pulmonary artery dilatation, 
calcification of pulmonary valve 
(rare); RA enlargement may be noted 


Aortic coarctation ECG: LV hypertrophy and ST-T wave Hypertension (75% of cases), bicuspid 
abnormalities aortic valve (>50% of cases), 
CXR: Dilated ascending aorta, “figure increased risk of aortic aneurysm and 
3 sign” beneath aortic arch, rib intracranial aneurysm 
notching from collateral vessels Post repair: Recoarctation, 
hypertension, aortic aneurysm 
Repaired tetralogy of Fallot ECG: RBBB, increased QRS duration Post repair: Increased atrial and 
(QRS duration reflects degree of RV ventricular arrhythmia risk, pulmonary 
dilatation) valve regurgitation or stenosis; 
CXR: Cardiomegaly with pulmonary or tricuspid regurgitation 
tricuspid valve regurgitation; right QRS >180 msec increases risk of 
aortic arch in 25% of cases ventricular tachycardia and sudden 
death 
Eisenmenger syndrome ECG: Right axis deviation, RA Right heart failure, hemoptysis, stroke 


enlargement, RV hypertrophy 
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Figure 29. Positions of various ventricular septal defects viewed from the left side of the heart. 


(1) perimembranous; (2) subpulmonary; (3) muscular; (4) inlet. Ao = aorta; LA = left atrium. 
Redrawn from original supplied courtesy of Dr. William D. Edwards, Department of Laboratory Medicine and Pathology, Mayo Clinic, 
Rochester, MN. 
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" 


Figure 30. Chest radiograph of a patient with aortic coarctation exhibiting the “figure 3 sign, 
caused by dilatation of the aorta above and below the area of coarctation (arrow). 
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Figure 31. Tetralogy of Fallot. 


A subarterial ventricular septal defect (asterisk) and pulmonary stenosis (arrow) are associated with secondary aortic override and right 
ventricular hypertrophy. Ao = aorta; LA = left atrium; LV = left ventricle; RA = right atrium; RV = right ventricle. 


Redrawn from original supplied courtesy of Dr. William D. Edwards, Department of Laboratory Medicine and Pathology, Mayo Clinic, 
Rochester, MN. 
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Figure 32. Chest radiograph shows a widened superior mediastinum and a right pleural 
effusion consistent with aortic dissection. 
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Table 41. Comparison of Thoracic Aortic Imaging Modalities 


Modality Advantages 


Disadvantages 


Good visualization of aortic 
root/proximal ascending aorta 


No exposure to radiation or contrast 
dye 

Allows definition of valvular pathology, 
myocardial function, pericardial disease 
Bedside diagnosis 


Transthoracic 
echocardiography (TTE) 


Transesophageal TEE has superior imaging quality versus 
echocardiography (TEE) TTE 
Excellent visualization of the aorta from 
its root to the descending aorta 
No exposure to radiation or contrast 
dye 
Allows definition of valvular pathology, 
myocardial function, pericardial disease 
Bedside diagnosis 
CT Visualization of entire aorta and side 
branches 
Rapid imaging 
Multiplanar reconstruction 
MRI Visualization of entire aorta and side 


branches 


No exposure to radiation or iodinated 
contrast dye 


Limited visualization of the distal ascending 
aorta and aortic arch with branches of the great 
vessels 


Requires experienced operator 


A negative TTE does not rule out aortic 
dissection, and other imaging techniques must 
be considered. 


Requires experienced operator 
Invasive procedure 


Exposes patient to radiation, iodinated contrast 
dye 


For acute disease, prolonged image acquisition 
away from acute care area 


Contraindicated in patients with implanted 
pacemaker or defibrillator 


Gadolinium contrast dye contraindicated in 
patients with kidney disease 
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Table 42. Causes of Thoracic Aortic Aneurysms 


Category Syndrome 


Atherosclerosis 


Connective tissue disorders Marfan syndrome 


Ehlers-Danlos syndrome, type IV 


Loeys-Dietz syndrome 


Other genetic and/or congenital conditions Familial thoracic aortic aneurysms and aortic dissections (TAAD) 


syndrome 
Bicuspid aortic valve 
Turner syndrome 


Vasculitis Takayasu arteritis 

Giant cell arteritis 

Nonspecific (idiopathic) aortitis 

Other autoimmune conditions (Behçet syndrome, systemic lupus 
erythematosus) 


Infectious Septic embolism 

Direct bacterial inoculation 
Bacterial seeding 
Contiguous infection 
Syphilis 

Aortic injury Prior acute aortic syndrome 
Chest trauma 
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Figure 33. Cross-sectional representation of acute aortic syndromes. 
Acute aortic dissection 


Acute intramural hematoma 


Penetrating atherosclerotic ulcer 


Acute aortic dissection: interruption of intima (b/ue) with creation of an intimal flap and false lumen formation within the media (red). 
Color flow by Doppler echocardiography or intravenous (IV) contrast by CT is present within the false lumen in the acute phase. 
Acute intramural hematoma: crescent-shaped hematoma contained within the media without interruption of the intima (blue). 

No color flow by Doppler echocardiography or IV contrast by CT within crescent. Penetrating atherosclerotic ulcer: atheroma (yellow) 
with plaque rupture disrupting intimal integrity; blood pool contained within intima-medial layer (pseudoaneurysm). Color flow by 
Doppler echocardiography or IV contrast by CT enters the ulcer crater. 
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Figure 34. Transesophageal echocardiogram demonstrating an aortic atheroma in the 
descending aorta (arrows). Left panel: short axis view; right panel: long axis view. 
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Table 43. Annual Rupture Risk of Abdominal Aortic Aneurysm by Diameter 


Aneurysm Diameter Annual Rupture Risk 
<4.0 cm <0.5% 

4.0-4.9 cm 0.5%-5% 

5.0-5.9 cm 3%-15% 

6.0-6.9 cm 10%-20% 

7.0-7.9 cm 20%-40% 

28.0 cm 30%-50% 


Adapted with permission of Elsevier Science and Technology Journals, from Brewster DC, Cronenwett JL, Hallett JW Jr, et al; Joint 
Council of the American Association for Vascular Surgery and Society for Vascular Surgery. Guidelines for the treatment of 
abdominal aortic aneurysms. Report of a subcommittee of the Joint Council of the American Association for Vascular Surgery and 
Society for Vascular Surgery. J Vasc Surg. 2003 May;37(5):1106-17. [PMID: 12756363]; permission conveyed through Copyright 
Clearance Center, Inc. 
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Table 44. Discriminating Claudication from Pseudoclaudication 


Characteristic Claudication Pseudoclaudication 
Nature of discomfort Cramping, tightness, aching, Same as claudication plus tingling, 
fatigue burning, numbness, weakness 

Location of discomfort Buttock, hip, thigh, calf, foot Same as claudication; most often 
bilateral 

Exercise-induced? Yes Variable 

Walking distance at onset of symptoms Consistent Variable 

Discomfort occurs with standing still No Wes 

Action for relief Stand or sit Sit, flexion at the waist 

Time to relief <5 minutes <30 minutes 
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Table 45. Clinical Examination of Patients for Peripheral Arterial Disease 


Measure blood pressure in both arms (systolic blood pressure difference >15 mm Hg is suggestive of subclavian stenosis) 


Auscultate for presence of arterial bruits (e.g., femoral artery) 


Palpate for presence of an abdominal aortic aneurysm 


Palpate and record pulses (radial, brachial, carotid, femoral, popliteal, posterior tibial, dorsalis pedis) 


Evaluate for elevation pallor and dependent rubor 


Inspect feet for ulcers, fissures, calluses, tinea, and tendinous xanthoma; evaluate overall skin care 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


Table 46. Interpretation of the Ankle-Brachial Index 


Ankle-Brachial Index Interpretation 

>1.40 Noncompressible (calcified) vessel (uninterpretable result) 
1.00-1.40 Normal 

0.91-0.99 Borderline 

0.41-0.90 Mild to moderate PAD 

0.00-0.40 Severe PAD 


PAD = peripheral arterial disease. 
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Table 47. Categories and Prognosis of Acute Limb Ischemia 


Category Sensory Loss Muscle Arterial Doppler Prognosis 
Weakness Signals 

Viable None None Audible Not immediately 

threatened 

Marginally None to minimal None Inaudible Salvageable with 

threatened (toes) prompt treatment 

Immediately More than toes Mild to moderate Inaudible Salvageable only 

threatened with immediate 


revascularization 


Irreversible Profound anesthesia Profound/paralysis Inaudible Not viable; major 
tissue loss inevitable 


Adapted from Hirsch AT, Haskal ZJ, Hertzer NR, etal; American Association for Vascular Surgery; Society for Vascular Surgery; 
Society for Cardiovascular Angiography and Interventions; Society for Vascular Medicine and Biology; Society of Interventional 
Radiology; ACC/AHA Task Force on Practice Guidelines Writing Committee to Develop Guidelines for the Management of Patients 
With Peripheral Arterial Disease; American Association of Cardiovascular and Pulmonary Rehabilitation; National Heart, Lung, and 
Blood Institute; Society for Vascular Nursing; TransAtlantic Inter-Society Consensus; Vascular Disease Foundation. ACC/AHA 2005 
Practice Guidelines for the management of patients with peripheral arterial disease (lower extremity, renal, mesenteric, and 
abdominal aortic): a collaborative report from the American Association for Vascular Surgery/Society for Vascular Surgery, Society 
for Cardiovascular Angiography and Interventions, Society for Vascular Medicine and Biology, Society of Interventional Radiology, 
and the ACC/AHA Task Force on Practice Guidelines (Writing Committee to Develop Guidelines for the Management of Patients With 
Peripheral Arterial Disease): endorsed by the American Association of Cardiovascular and Pulmonary Rehabilitation; National Heart, 
Lung, and Blood Institute; Society for Vascular Nursing; TransAtlantic Inter-Society Consensus; and Vascular Disease Foundation. 
Circulation. 2006 Mar 21;113(11):e488. [PMID: 16549646] 
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Table 48. Cardiotoxicity of Radiation Therapy to the Thorax 


Manifestations Clinical Onset After Radiation Comments 

Therapy 
Acute pericarditis or pericardial As early as 2 months, but 5 months A common cardiac complication 
effusion on average historically (25%), less common now 


(2%) owing to methods minimizing 
mediastinal irradiation 


Pericardial fibrosis and constriction As early as 1.5 years, but often 10 to Risk persists for >25 years 
15 years or more RV more extensively involved, leading 
to marked findings of RV failure 
Accelerated coronary atherosclerosis Average onset 7 years Predilection for involvement of ostia or 
proximal segments of coronary 
arteries 


Patients with traditional risk factors 
for CAD are at higher risk 


May manifest as myocardial infarction 
Sudden death may occur rarely 


Valvular fibrosis and regurgitation 10 to 25 years or more Frequency greater in left- vs. right- 
sided valves 


Clinically significant aortic 
regurgitation may occur in 225% of 
long-term survivors 


Slowly progressive and requires 
lifelong monitoring 


Concomitant anthracycline use 
increases risk 


Myocardial fibrosis, diastolic Years Concomitant anthracycline use 
dysfunction, and restrictive increases risk for heart failure 
cardiomyopathy 


Fibrosis of conduction pathways Years or decades 
leading to bradycardia, dysrhythmias, 
or heart block 


CAD = coronary artery disease; RV = right ventricle. 
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Table 49. Late-Onset Cardiotoxicity of Chemotherapeutic Agents? 


Drug Cardiotoxicity 
Anthracyclines Synergistic toxicity when administered with 
nonanthracycline agents 
Doxorubicin Heart failure (1.6%-5%) 


Higher in elderly women 
Typically irreversible 


Improved by aggressive treatment (resynchronization 
therapy) 


Left ventricular dysfunction (progression slowed by standard 
treatment) 


Dilated cardiomyopathy (odds ratio: 6.25?) 
Cardiac death (odds ratio: 4.94°) 


Daunorubicin Presumably similar to doxorubicin 
Epirubicin Heart failure (<5% with appropriate dosing) 
Mitoxantrone Heart failure 


Incidence significantly increased with dose >160 mg/m? 
Survival improved by standard heart failure treatment 
Left ventricular dysfunction 


Alkylating agents 


Cyclophosphamide Heart failure (dose dependent) 
Left ventricular dysfunction (3%-5% with dose >100 
mg/kg) 
Cisplatin Heart failure 
Mitomycin Cardiomyopathy 
5-Fluorouracil Vasospasm (common) and heart failure (rare) from 
myocardial infarction occurring during treatment 
Paclitaxel Heart failure (if given with doxorubicin) 
Trastuzumab Heart failure 


0.6% (NYHA class III or IV) 
1.5% (NYHA class II at 2 y) 


Left ventricular dysfunction (3%; asymptomatic and 
reversible) 


Not dose dependent 


Interleukin-2 Heart failure from previous cardiomyopathy, myocarditis, or 
myocardial infarction occurring during treatment (rare) 


Interferon-a Heart failure from previous myocardial infarction during 


treatment (rare) 
Lease nanan 


NYHA = New York Heart Association. 
*Cardiotoxicity emerging 1 year or more after chemotherapy. 
>When an anthracycline is added to chemotherapy regimen. 
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Table 50. Normal Versus Abnormal Cardiac Symptoms and Signs in Pregnancy 


Symptom or Sign Normal 


Pathologic 


Shortness of breath 


Palpitations 


Chest pain No 


Murmur 


women 
Tachycardia 


Low blood pressure 


Edema Mild peripheral 


Gallop S3 


Mild, with exertion 


Atrial and ventricular premature beats 


Basal systolic murmur grade 1/6 or 
2/6 present in 80% of pregnant 


Heart rate increased by 20%-30% 


Blood pressure typically is modestly 
decreased (~10 mm Hg) 


Orthopnea, PND, cough 


Atrial fibrillation or flutter; ventricular 
tachycardia 


Chest pressure, heaviness, or pain 


Systolic murmur grade 23/6; any 
diastolic murmur 


Heart rate >100/min 


Low blood pressure associated with 
symptoms 


Pulmonary edema 
S4 


PND = paroxysmal nocturnal dyspnea. 
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Table 51. Predictors of Maternal Cardiac Events in Women with Congenital or Acquired 


Cardiac Disease (CARPREG Index) 


Risk Factor (Predictor) 


Operational Definition 


Previous cardiac event or arrhythmia 


Baseline NYHA functional class III or IV or cyanosis 


Left-sided heart obstruction 


Reduced systemic ventricular systolic function 


Heart failure, transient ischemic attack, stroke, arrhythmia 


Mild symptoms (mild shortness of breath and/or angina) 
and slight limitation during ordinary activity 


Mitral valve area <2 cm2; aortic valve area <1.5 cm2 or 
resting peak left ventricular outflow tract gradient >30 mm 
Hg 


Ejection fraction <40% 


Estimated Risk for Cardiac Events? 


No. of Predictors Estimated Risk (%) 


Recommendation 


0 4 
1 31 
>1 69 


Consider preconception cardiac intervention for specific 
lesions; increase frequency of follow-up; delivery at 
community hospital 


Consider preconception cardiac intervention for specific 
lesions; refer to regional center for ongoing care 


Consider preconception cardiac intervention for specific 
lesions; refer to regional center for ongoing care 


NYHA = New York Heart Association. 


Pulmonary edema, tachyarrhythmia, embolic stroke, cardiac death. 


Data and recommendations from Siu SC, Sermer M, Colman JM, et al. Cardiac Disease in Pregnancy (CARPREG) Investigators. 
Prospective multicenter study of pregnancy outcomes in women with heart disease. Circulation. 2001;104(5):515-521. [PMID: 


11479246] 
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Table 52. Drugs for Cardiac Disorders in Pregnancy 


Drug Use in Compatibility Comments 
Pregnancy with 
Breastfeeding 
ACE inhibitors 
Captopril, enalapril No Yes Teratogenic in first trimester; cause fetal/neonatal 
kidney failure with second or third trimester 
exposure; scleroderma renal crisis is only 
indication 
Lisinopril No ? Same as above 
ARBs No ? Teratogenic in first trimester; cause fetal/neonatal 
kidney failure with second or third trimester 
exposure 
Adenosine Wes ? No change in fetal heart rate when used for 
supraventricular tachycardia 
Amiodarone No No Fetal hypothyroidism, prematurity 
Antiplatelet agents 
Dipyridamole, WES ? Second-line agent; no evidence of harm in animal 
clopidogrel clopidogrel studies; no human data 
Aspirin (<81 mg) Yes Yes 
B-Blockers 
Atenolol Yes No Second-line agent; low birth weight, intrauterine 
growth restriction 
Esmolol Yes ? Second-line agent; more pronounced bradycardia 
Labetalol Yes Yes Preferred drug in class 
Metoprolol Yes Yes Shortened half-life 
Propranolol Yes Yes Second-line agent; intrauterine growth restriction 
Sotalol Yes ? Second-line agent; insufficient data; reserve use 
for arrhythmia not responding to alternative agent 
Calcium channel blockers 
Diltiazem, verapamil Yes Yes Second-line agent; maternal hypotension with 
rapid intravenous infusion; used for fetal 
supraventricular tachycardia 
Digoxin Yes Yes Second-line agent; shortened half-life 
Disopyramide Yes yes Second-line agent; case reports of preterm labor 
Diuretics Yes Yes Second-line agent; use when needed for maternal 
volume overload only 
Flecainide Yes 2 Second-line agent; inadequate data but used for 
fetal arrhythmia; case report of fetal 
hyperbilirubinemia 
Hydralazine Yes Yes Vasodilator of choice 
Lidocaine Yes yes Treatment of choice for ventricular arrhythmias 
Sodium nitroprusside No No Potential fetal thiocyanate toxicity 
Organic nitrates Yes ? No apparent increased risk 
Phenytoin No Yes Known teratogenicity and bleeding risk; last resort 
for arrhythmia 
Procainamide Yes yes Used for fetal arrhythmia 
Propafenone Yes ? Second-line agent; used for fetal arrhythmia 
Quinidine Yes yes Preferred drug in class; increases digoxin levels 


-E 
ARB = angiotensin receptor blocker; ? = unknown. 


Adapted from Rosene-Montella K, Keely EJ, Lee RV, Barbour LA. Medical Care of the Pregnant Patient. 2nd Edition. Philadelphia, 
PA: American College of Physicians; 2008. p 356-357. Copyright 2008, American College of Physicians. 
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Table 53. Anticoagulation Regimens During Pregnancy 


Weeks of Gestation Recommended Regimen 


Venous Thromboembolism 


Weeks 6-12 Warfarin (if dose to attain INR 2-3 is <5 mg) 
UFH (IV or SQ; aPTT 2 x control) 
Weight-based LMWH 


Weeks 13-37 UFH (SQ; aPTT 2 x control) 
Weight-based LMWH 
Warfarin (INR 2-3) 


Weeks 37 to term UFH (IV; aPTT 2 x control) 


Atrial Fibrillation 


Weeks 6-12 Warfarin (if dose to attain INR 2-3 is <5 mg) 
UFH (IV or SQ; aPTT 2 x control) 
Weight-based LMWH 


Weeks 13-37 UFH (SQ; aPTT 2 x control) 
Weight-based LMWH 
Warfarin (INR 2-3) 


Weeks 37 to term UFH (IV; aPTT 2 x control) 


Mechanical Valve Prosthesis 


Weeks 6-12 Warfarin dose <5 mg for therapeutic INR 
Continue warfarin (class Ila) 
UFH: IV; aPTT 2 x control (class IIb) 
Anti-factor Xa adjusted LMWH (class IIb) 
Warfarin dose >5 mg for therapeutic INR 
UFH: IV; aPTT 2 x control (class Ila) 
Anti-factor Xa adjusted LMWH (class IIa) 


Weeks 13-37 Warfarin (therapeutic INR) 
Weeks 37 to term UFH (IV; aPTT 2 x control) 


aPTT = activated partial thromboplastin time; IV = intravenous; LMWH = low-molecular-weight heparin; SQ = subcutaneous; UFH 
= unfractionated heparin. 

Recommendations from Nishimura RA, Otto CM, Bonow RO, Carabello BA, Erwin JP 3rd, Guyton RA, O'Gara PT, Ruiz CE, Skubas NJ, 
Sorajja P, Sundt TM 3rd, Thomas JD; American College of Cardiology/American Heart Association Task Force on Practice 
Guidelines. 2014 AHA/ACC guideline for the management of patients with valvular heart disease: executive summary: a report of 
the American College of Cardiology/American Heart Association Task Force on Practice Guidelines. J Am Coll Cardiol. 2014 Jun 
10;63(22):2438-88. Erratum in: 

J Am Coll Cardiol. 2014 Jun 10;63(22):2489. [PMID: 24603192] and Bates SM, Greer IA, Middeldorp S, Veenstra DL, Prabulos AM, 
Vandvik PO; American College of Chest Physicians. VTE, thrombophilia, antithrombotic therapy, and pregnancy: Antithrombotic 
Therapy and Prevention of Thrombosis (9th edition): American College of Chest Physicians Evidence-Based Clinical Practice 
Guidelines. Chest. 2012 Feb;141(2 Suppl):e691S-736S. [PMID: 22315276] and Furie KL, Kasner SE, Adams RJ, et al; American 
Heart Association Stroke Council, Council on Cardiovascular Nursing, Council on Clinical Cardiology, and Interdisciplinary Council on 
Quality of Care and Outcomes Research. Guidelines for the prevention of stroke in patients with stroke or transient ischemic 
attack: a guideline for healthcare professionals from the American Heart Association/American Stroke Association. Stroke. 2011 
Jan;42(1):227-276. [PMID: 20966421] 
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Screening for skin cancer in patients who are at increased risk may allow for diagnosis at a more treatable stage. 


Dermatologic treatments are highly variable in cost; generic topical medications should be considered for a 
cost-effective approach. 


Food allergies are an uncommon cause of flares in atopic dermatitis; routine food testing without a reliable history of 
flaring with a particular food should be avoided. 


Psoriasis can be a multisystem inflammatory response limited not just to the skin, and patients who have widespread 


disease have an increased risk of myocardial infarction and other major cardiovascular events. 


Lichen planus is an acute eruption of purple, pruritic, polygonal papules that most commonly presents on the 
flexural surfaces; topical glucocorticoids are often effective at decreasing the size of the lesions and the associated itch 
but may not be curative. 


Seborrhea can be treated with over-the-counter selenium sulfide or zinc pyrithione shampoos that are lathered into 
the skin and allowed to work for a few minutes and then washed out; ketoconazole shampoo and topical cream are 


also very effective. 
Acne manifests as papules, pustules, and in severe cases, deep cysts, nodules, and interconnecting sinus tracts. 


Rosacea is a common chronic condition of the facial skin characterized by pink papules, pustules, erythema, and 
telangiectasias and is typically found on the forehead, cheeks, nose, and chin. 


Folliculitis is most often caused by Staphylococcus aureus, although other bacteria, fungi, and herpesviruses can also 
induce folliculitis. 


Cellulitis is an acute, non-necrotizing infection of the skin, presenting as well-demarcated erythematous plaque with 


erythema, pain, warmth, swelling, and associated lymphadenopathy. 


Diagnosis of dermatophyte infection can be performed by examination of the scale, nail plate, or hair follicle 
after preparation with potassium hydroxide (KOH) or chlorazol black solution; the presence of branching hyphae 
is diagnostic. 


The classic presentation of herpes simplex viral infections is a group of painful, small vesicles on an erythematous 
base, transitioning to pustules and subsequent crusting of the lesions over time. 


Herpes zoster (shingles) is caused by the reactivation of latent varicella-zoster virus and often presents with grouped 
vesicles on an erythematous base in a single dermatome. 


Minor wounds and burns may be treated with thorough cleansing, application of topical sterile petrolatum, and the 


application of a nonadherent bandage; nonstick silicone dressings are a more expensive option. 


Dysplastic nevi removal should be reserved for those lesions that are changing, symptomatic, or stand out from the 


patient's other nevi. 


Basal cell carcinomas typically occur in sun-exposed areas on older persons with fair skin, and although they rarely 
metastasize, most have the ability to cause significant local tissue destruction if not removed. 


Squamous cell carcinomas typically present as red scaly papules and nodules on sun-exposed skin and are treated with 
excision; Mohs surgery should be reserved for large tumors with high-risk characteristics in the head and neck region. 


Highlights Pg 2 


e The clinical features of malignant melanoma are Asymmetry, irregular Border, multiple Colors, Diameter greater 
than 6 mm, and Evolution or increasing size, or “ABCDE.” 


e When pruritus without a rash occurs, a review of systems, physical examination, and laboratory tests should be done 
to investigate for thyroid disorders, lymphoma, kidney and liver diseases, and diabetes mellitus. 


e The diagnosis of urticaria is clinical and based on the presence of pruritic wheals (skin edema with blanchable, pink, 
or clear skin in the center that come and go); there is no need for an extensive evaluation in patients with a negative 
review of systems, no fevers, and no extracutaneous symptoms. 
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Table 1. Skin Cancer Risk Factors That Warrant Regular Skin Cancer Screening 


History of multiple blistering sunburns 

Red or light hair; light-colored eyes 
Multiple atypical nevi 

History of melanoma 

History of nonmelanoma skin cancers 
Family history of skin cancers or melanoma 
Immunosuppression 


History of phototherapy 
Cl 
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TABLE 2. Sun Protection 


Use broad-spectrum ultraviolet protective sunscreen 

Use chemical or physical sun blocking agents (or combination) 

Use SPF 30 or greater 

Apply 30 minutes before sun exposure, reapply every 2 hours; more frequently if wet 
Avoid the peak hours (11 am to 2 pm) 


Consider ultraviolet protective clothing 


SPF=sun protection factor. 
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TABLE 3. Lesion Morphology 


Primary lesions Description 


Macule Small size, flat, change in skin color 
Circular, oval, or irregular 
Border may be distinct or gradually fade to normal skin 


Patch Larger than a macule, 1 cm or larger 
May have very faint fine scale or minimal surface change 


Papule Small bumps, from pinpoint to 1 cm 
Discrete raised lesions 
Lack fluid or pus 
May be flat, umbilicated, grouped, filiform, or scaly 


Maculopapular An eruption with overlapping morphologies 
Admixture of small, flat areas with pinpoint slightly raised 
bumps 

Plaque Larger raised lesion, 1 cm or larger 


Often flat topped 
“Like a plateau” 
Nodule Larger than a papule 
Usually indistinct borders 
Often arises deeper under the skin and pushes up 


Wheal Transient, edematous, erythematous plaques 
Often oval, arcuate, serpiginous, circular 
“Hives” 
Vesicle Small, fluid-filled papules, ranging from pinpoint to 1 cm 


Often translucent or slightly yellow 
Whitish vesicles are termed “pustules” 


Bullae Larger than vesicles, often 1 cm or larger 


May be thin walled and rupture easily (“flaccid”) or tense 
with thicker top (“tense”) 


“Blisters” 


Secondary lesions Description 


Scale Excess keratin from stratum corneum 
May be a fine dusting, a moist greasy scale, or a thick 
silvery scale 

Crust Dried out serum, blood, or inflammatory cells, often mixed 
with epidermis and surface bacteria 


May be hemorrhagic (from blood), orange-yellow (from 
serum or Staphylococcus colonization), or thick and black 
(eschar from chronic wound) 

Ulcers may develop a fibrinous biofilm with polymicrobial 
colonization, which may represent a moist “crust” 


Excoriation Linear erosions, often crusted, may suggest external trauma 
and scratching that can lead to loss of the epidermis 
Fissure Linear crack exposing dermis 


Generally occurs where skin is moist and macerated, such 
as folds, or where skin is very thick and rigid, such as tips 
or edges of acral sites 


Erosion Loss of the epidermis alone leads to a small, often 
“punched-out,” shallow, moist depression 
Heals without scarring 


Ulcer Complete loss of the epidermis into the dermis 


Can be varying depths, including to deeper tissues in the 
subcutis 


Heals with scarring 
Scar Skin damaged beyond the basement membrane of the 
epidermis will generally heal with scarring 


Certain anatomic sites and some black persons are more 
prone to thicker scarring 
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TABLE 4. Dermatologic Emergencies 


Widespread erythema or erythroderma (drug eruption, bacterial toxin-mediated disease, severe psoriasis) 
High fever and widespread rash (severe drug eruptions, rickettsial diseases) 

Diffuse peeling or sloughing of skin (toxic epidermal necrolysis, infection) 

Dark, dusky, purple areas of painful skin (impending skin loss from infection or severe drug eruption) 


Mucosal inflammation, erosions, or ulceration (severe drug eruption, autoimmune blistering disease with high risk of morbid 
scarring) 


Widespread blistering (autoimmune blistering disease, infection, severe drug eruption) 

Purpura, particularly “retiform” or lacey, patterned purpura (vasculitis, vasculopathy, infection, autoimmune disease) 
Broad areas of exquisitely painful skin out of proportion to clinical examination findings (necrotizing fasciitis) 
Angulated purpura of the distal extremities (sepsis, autoimmune phenomena) 

Palpable purpura (small vessel vasculitis from infection, medications, or autoimmune reactions) 


Immunosuppressed, particularly patients with neutropenia, with skin lesions of unknown cause in the setting of fever, 
particularly red or purple nodules (skin signs of infection in immunosuppressed hosts) 


Purple or necrotic skin lesions in immunosuppressed hosts (angioinvasive fungal infection) 
Rapidly growing lesions in immunosuppressed hosts (infection, malignancy) 


Worrisome pigmented lesions warrant urgent (not emergent) referral and evaluation (melanoma) 
-E 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


TABLE 5. Topical Medication Vehicles 


Vehicle Description 


Cream Mixture of oil and water; often appears white and smooth 
Easily applied, rubs in, and is absorbed; high rates of compliance 
May be irritating to acutely inflamed, raw, eroded, open skin; may not penetrate thick scale 


Ointment More oil than water; thick and greasy 
Often leaves a thick and messy residue; hard to put on before clothing 
Most moisturizing emollient; hydrophobic, traps water on the skin 
Less irritating than creams; may be used on actively inflamed, raw skin 


Solution Very liquid, minimally viscous, feels mostly like water 
Easy to use when applying medications over large areas or hair-bearing areas 
If alcohol based, may be drying; certain preservatives lead to irritation but generally solutions are 
well tolerated 
Lotion Texture between a solution and a cream; somewhat thicker than a solution 
Very variable in terms of irritation and tolerance, depending on brand and medication 
Easy to apply over broad areas 


Gel Semisolid thick preparation; firmer than a solution 


May dry out the skin and frequently may sensitize the skin, often causes stinging, burning, or 
irritation when applied to inflamed skin 


High rates of compliance when used appropriately on noninflamed skin 


Foam Generally used specifically for hair-bearing areas; easier to apply to places like the scalp than other 
vehicles 
Powder Often used in skin folds, as it is easy to apply and may dry out moist areas of skin-on-skin friction 


and sweating 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


TABLE 6. Classes and Strengths of Topical Glucocorticoids 


Group Generic Name Brand Name 
I Flurandrenolide tape Cordran tape 
Clobetasol propionate (0.05%) Cormax 
Temovate 
Temovate-E 
Olux foam 
Halobetasol propionate (0.05%) Ultravate 
Augmented betamethasone dipropionate (0.05%) Diprolene 
Diflorasone diacetate (0.05%) Psorcon 
II Betamethasone dipropionate (0.05%) Diprosone 
Halcinonide (0.1%) Halog 
Fluocinonide (0.05%) Lidex 
Lidex-E 
Desoximetasone (0.25%) Topicort 
III Triamcinolone acetonide (0.5%) Aristocort A 
Betameth valerate (0.1%) Betatrex 
Fluticasone propionate (0.005%) Cutivate 
Amcinonide (0.1%) Cyclocort 
Mometasone furoate (0.1%) Elocon 
IV Triamcinolone acetonide (0.1%) Aristocort 
Kenalog 
Flurandrenolide (0.05%) Cordran 
Amcinonide (0.1%) Cyclocort 
Prednicarbate (0.1%) Dermatop-E 
Mometasone furoate (0.1%) Elocon 
Betamethasone valerate (0.12%) Luxig foam 
Fluocinolone acetonide (0.025%) Synalar 
Hydrocortisone valerate (0.2%) Westcort 
Vv Triamcinolone acetonide (0.1%) Aristocort 
Kenalog 
Betamethasone valerate (0.1%) Betatrex 
Clocortolone pivalate (0.1%) Cloderm 
Flurandrenolide 
(0.05%) Cordran SP 
(0.05%) Cordran 
(0.025%) Cordran 
Fluticasone propionate (0.05%) Cutivate 
Prednicarbate (0.1%) Dermatop-E 
Desonide (0.05%) DesOwen 
Hydrocortisone butyrate (0.1%) Locoid 
Fluocinolone acetonide (0.025%) Synalar 
Synemol 
Desonide (0.05%) Tridesilon 
Hydrocortisone valerate (0.2%) Westcort 


TABLE 6. Classes and Strengths of Topical Glucocorticoids 


Group Generic Name Brand Name 
VI Prednicarbate (0.05%) Aclovate 
Triamcinolone acetonide (0.025%) Kenalog 
Fluocinolone acetonide (0.01%) Synalar 
Capex 
Dermasmooth 
FS 
Flurandrenolide (0.025%) Cordran SP 
Desonide (0.05%) DesOwen 
VII Hydrocortisone 
(2.5%) Hytone 
(1.0%) Lacticare HC 
Hydrocortisone + pramoxine 
(1.0%) 
(2.5%) 
5 g Hydrocortisone powder in 454 g acid mantle cream Pramosone 
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TABLE 7. Types of Eczematous Dermatoses 


Atopic dermatitis A specific type of eczematous dermatitis that is genetically 
driven and often affects areas such as the antecubital and 
popliteal fossae; typically presents in childhood 


Allergic contact dermatitis A type IV hypersensitivity reaction to an allergen that comes 
into contact with the skin 

Irritant contact dermatitis Inflammation caused by a direct caustic or irritant effect of a 
chemical 

Xerotic eczema Extremely dry skin that results in inflammation and pruritus 

Nummular dermatitis An acute and extremely pruritic dermatitis characterized by 
coin-shaped plaques 

Stasis dermatitis An acute inflammation of the skin caused by chronic venous 
stasis 
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Figure 1. Subacute eczema of the flexural folds showing erythema with crusts typical of 
atopic dermatitis. 
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Figure 2. Pinpoint vesicles on a red base on the antecubital fossa are characteristic of acute 
contact dermatitis. 
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Figure 3. Dyshidrotic hand eczema, characterized by acute episodes of an intensely pruritic 
eruption on the palms. 
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Figure 4. Extensive fine scaling with minimal erythema on the back in a patient with severe 
xerotic eczema. 
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Figure 5. Nummular dermatitis is characterized by extremely pruritic round or oval patches 


of eczematous dermatitis, consisting of papules, scaling, crusting, and often serous oozing. Most lesions appear on the trunk or legs and 
are 2 to 10 cm in diameter. 
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Figure 6. Stasis dermatitis causing erythematous, pebbly, oozing plaques on the bilateral 
lower legs of a patient hospitalized for cellulitis. 
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Figure 7. Scaling papules and plaques of psoriasis coalescent on the elbow and extensor 
forearm. 
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Figure 8. Scaling patch with pustules at the edge typical of a pustular flare of psoriasis. 
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TABLE 8. Types of Psoriasis 


Psoriasis vulgaris Red, thick, scaling plaques concentrated on the elbows, 
knees, ankles, shins, and trunk 


Inverse psoriasis Red, thin plaques with variable amount of scale in the 
axillae, under the breasts or pannus, intergluteal cleft, and 
perineum 

Sebopsoriasis Red, thin plaques in the scalp, eyebrows, nasolabial folds, 


central chest, and pubic area 


Guttate psoriasis 0.5- to 2-cm red plaques that erupt suddenly on the trunk 
often after a group A streptococcal infection 


Nail psoriasis Indentations and “oil spots” often involving multiple nails 
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Figure 9. Lichen planus presenting as hyperpigmented purple, pruritic polygonal papules 
and plaques on the ventral wrists. 
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Figure 10. Pink macules with a collar of scale consistent with pityriasis rosea. 
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Figure 11. Erythematous plaques with dry scale occurring in the beard area and nasolabial 
folds characteristic of seborrheic dermatitis. 
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Figure 12. Blanchable erythematous patches on the trunk in a patient with a morbilliform 
drug eruption. 
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Figure 13. Pinpoint pustules on a background of erythema in a patient with acute generalized 
exanthematous pustulosis. 
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Figure 14. Pigmented purpura with fine “cayenne pepper” petechiae within pigmented 
patches of skin, usually appearing on the extremities. 


Figure 16. A patient with acantholytic dermatosis (Grover disease) showing recurrent 
outbreaks of itchy red bumps with peripheral scale on the back. 
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Figure 17. Extensive acne involvement of upper and mid-back with papules, pustules, 
nodules, granulation tissue, postinflammatory erythema, hyperpigmentation, and scarring. 
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TABLE 9. Differential Diagnosis of Acne and Acneiform Skin Disorders 


Disease 


Characteristics 


Acne (acne vulgaris) 


Rosacea 


Medication-induced acneiform eruption 


Bacterial folliculitis 


Gram-negative folliculitis 


Periorificial dermatitis, idiopathic 


Periorificial dermatitis, iatrogenic 


Cutaneous proliferations 


Very common in adolescents, but also occurs in preadolescents and adults. 
Women may have premenstrual flare-ups. Physical examination: coexisting 
open and closed comedones, papules, pustules, and nodular lesions located 
primarily on face, neck, and upper trunk. 


Not true acne; primary lesion is not a comedone but an inflammatory papule; 
rhinophyma (bulbous, red nose) is a variant. Physical examination: central 
facial erythema, telangiectasias, papules, and pustules. 


Onset weeks to months after start of the medication. Comedones are absent; 
inflammatory papules and pustules commonly appear on the upper trunk and 
arms when the cause is systemic. 


Possible triggers are glucocorticoids, anabolic steroids, bromides, iodides, 
isoniazid, phenytoin, azathioprine, cyclosporine, disulfiram, phenobarbital, 
quinidine, vitamins B,, Bz, Be, Biz, and D2, testosterone, progesterone, lithium, 
epidermal growth factor inhibitors. 


Common in athletes. Physical examination: follicular papules, pustules, 
occasional furuncles on any hair-bearing area, especially scalp, buttocks, and 
thighs. Positive culture for pathogenic bacteria. Most common cause is 
Staphylococcus aureus. 


Caused by overgrowth of bacteria during prolonged systemic antibiotic 
treatment for acne and presents as exacerbation of preexisting acne. Physical 
examination: many inflamed pustules, most often on the face. Positive culture 
for gram-negative bacteria, often Escherichia coli. 


More common in women. Physical examination: small (<2 mm) papules and 
pustules around mouth or eyelids. Similar to acne but without comedones. 


Frequent causes are prolonged topical glucocorticoid therapy for atopic 
dermatitis and inappropriate use of these agents to treat acne. Similar in 
appearance to idiopathic type. 


Adenoma sebaceum: numerous pink or skin-colored papules clustered around 
the nose and chin, associated with tuberous sclerosis. Patients without 
tuberous sclerosis may have one or up to several fibrous papules on the nose 
and central face. 


Follicular tumors (fibrofolliculomas and trichodiscomas): numerous skin- 


colored papules on the face and ears, associated with Birt-Hogg-Dubé 
syndrome (kidney cancer risk). 
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Figure 18. First- and second-line treatment for mild, moderate, and severe acne. 


FIRST LINE 


SECOND LINE 


AM alternate topical antimicrobial +/-benzoy| 


Mild acne? 
(comedomal) 


AM topical antimicrobial +/- 
benzoyl peroxide 


PM topical retinoid 


peroxide +/-topical sodium sulfacetamide 
wash or topical 


PM alternate topical retinoid or topical 


azelaic acid 


Moderate acne? 
(papulopustular +/- 
comedomes) 


AM topical antimicrobial +/- 
benzoyl peroxide 


PM topical retinoid 


PLUS oral antibiotics 
(doxycycline, minocycline) 


AM alternate topical antimicrobial +/-benzoyl 
peroxide or topical sodium sulfacetamide 
wash or topical 


[>| PM alternate topical retinoid or topical 
azelaic acid 


PLUS alternate oral antibiotic (TMP-SMZ) 


Severe acne 
(nodular cystic) 


Oral antibiotics 
(doxycycline, minocycline) 


Consider oral isotretinoin soon if no response 
[>| to oral antibiotics and referral to 
dermatologist if high risk for scarring 


TMP-SMZ = trimethoprim-sulfamethoxazole. 


*Consider oral contraceptives/antiandrogens in female patients. If refractory to treatment, consider gram-negative folliculitis. 
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TABLE 10. Treatment of Acne 


Medication? 


Topical retinoids (tretinoin, 
adapalene, tazarotene) 


Topical salicylic acid 


Topical azelaic acid 


Topical benzoyl peroxide 


Topical antibiotics (clindamycin, 
erythromycin) 


Topical dapsone 


Oral doxycycline 


Oral minocycline 


Oral erythromycin 


Oral contraceptives 
(norethindrone acetate-ethinyl 
estradiol, norgestimate-ethinyl 
estradiol) 


Spironolactone 


Isotretinoin 


Indication 


Mild comedonal acne; use 
singly or in combination with 
other treatments 


Mild comedonal acne; use 
singly or in combination with 
other treatments 


Adjunctive therapy for mild to 
moderate acne 


First-line therapy for mild to 
moderate acne; use singly or 
in combination with other 
treatments 


Therapy for mild to moderate 
inflammatory acne 


Moderate to severe 
inflammatory acne; can be 
part of a regimen with other 
treatments 


Moderate to severe 
inflammatory acne; can be 
combined with topical agents 


Moderate to severe 
inflammatory acne; can be 
combined with topical agents 


Moderate to severe 
inflammatory acne; can be 
combined with topical agents 


First-line treatment of 
moderate to severe acne in 
adult women or with 
laboratory evidence of 
hyperandrogenism 


Useful for moderate to severe 
acne in adult women 


Treatment of choice for severe, 
recalcitrant nodular acne; 
prolonged remissions (1-3 
years) in 40% of patients 


G6PD = glucose-6-phosphate dehydrogenase. 
*For specific indications and precautions, please refer to the labeling information of the medications listed. 


Side Effects and 
Comments 


Local irritation; superficial 
desquamation; may be 
combined with topical 
antibiotics 


Mainly in patients with 
retinoid-intolerant skin 


Local irritation 


Local irritation and, rarely, 
contact sensitivity 


Local irritation; promotion of 
antibiotic-resistant bacteria 
when used singly, therefore 
combination therapy with 
benzoyl peroxide is suggested 


Local irritation; G6PD testing is 
not necessary 


Dose-related phototoxicity, 
vaginal yeast infection, 
dyspepsia; not for use in 
children <12 years of age or 
pregnant women 


Dizziness, vertigo, discolored 
teeth, blue-gray skin staining, 
rare hepatotoxicity and lupus- 
like syndrome, mild 
phototoxicity; not for use in 
children <12 years of age or 
pregnant women 


Gastric upset, diarrhea; can be 
used in children <12 years of 
age 


Requires an average of 5 
cycles to achieve 50% 
improvement; adjunctive 
topical therapy is usually 
needed 


Concurrent oral contraceptives 
recommended 


All prescribers, patients, 
wholesalers, and dispensing 
pharmacies must be registered 
in the FDA-approved iPLEDGE 
program; cheilitis, dry skin and 
mucous membranes, 
hypertriglyceridemia; possible 
increased incidence of 
inflammatory bowel disease; 
depression 
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FDA 
Pregnancy 
Category 


Tazarotene is 
pregnancy 
category X and 
requires 
pregnancy 
testing prior to 
prescription 


C 


Figure 19. Severe nodulocystic acne on the face. 
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Figure 20. Erythrotelangiectatic rosacea presents predominantly with patches of erythema 
and telangiectasia. 
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Figure 21. Papulopustular rosacea causes erythema and pink papules of the convexities of 
the face, namely, the forehead, nose, cheeks, and chin. 
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Figure 22. Rhinophyma, characterized by hyperplastic sebaceous glands and enlargement 
of the nose, in a patient with long-standing, uncontrolled rosacea. 
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TABLE 11. Management of Rosacea 


Interventions FDA Pregnancy 
Category 

Avoidance Sun-protection (sunscreen or sun-protective clothing) N/A 

Triggers: Foods (spicy, warm), alcohol, warm environments N/A 
Topical Metronidazole, 0.75% or 1% B 

Sodium sulfacetamide/sulfur € 

Azelaic acid , 15%-20% B 

Topical calcineurin inhibitors (pimecrolimus, tacrolimus) Cc 

Permethrin B 
Systemic Tetracycline antibiotics (doxycycline, 40 mg) D 

Macrolide antibiotics B 

Erythromycin, azithromycin G 


Clarithromycin 
Laser, light, and Lasers (PDL, Nd:YAG, CO», and others) Avoided 
surgical Intense pulsed light 

Electrosurgery 
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Figure 23. Hidradenitis suppurativa in the axilla demonstrating comedones and scars. 
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TABLE 12. Treatment Options for Hidradenitis Suppurativa 


Disease Severity Treatment Options/Considerations 
Mild Antibacterial washes, topical antibiotics, analgesics, warm 
Predominantly comedones, small papules or pustules, compresses, smoking cessation, weight loss 
solitary nodules 
Moderate Oral antibiotics with antibacterial washes and/or topical 
Multiple nodules, abscesses or cysts, scarring antibiotics, analgesics, wide local excision 
Women: Oral contraceptives, spironolactone 
Severe Referral to dermatologist or surgeon for consideration of wide 
Multiple nodules, sinus tracts, scarring local excision, tumor necrosis factor-a inhibitors, or clinical 
trial 
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Figure 24. Pink papules and pustules centered around hair follicles, characteristic of folliculitis. 
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Figure 25. The abscess is characterized by a painful, inflamed nodule with some 
background erythema. 
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Figure 26. Nonbullous impetigo is a superficial infection characterized by a yellowish, 
crusted surface that may be caused by staphylococci or streptococci. 
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Figure 27. Clear, fluid-filled blisters with surrounding erythema on the legs of a patient 
with bullous impetigo. 
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TABLE 13. Differential Diagnosis of Cellulitis 


Disease Clinical Characteristics 


Cellulitis Well-demarcated erythematous plaque with erythema, pain, warmth, and swelling; associated 
lymphadenopathy can occur. Systemic symptoms including fever, chills, and malaise. Bilateral 
lower extremity cellulitis suggests an alternative diagnosis. 


Stasis dermatitis Erythematous, scaly, and eczematous patches most common on the lower extremities and affecting 
both legs with associated hyperpigmentation. Findings can persist for months to years. The medial 
ankle can be more severely involved, and ulcerations are common in this area. The erythema also 
can be striking, involving the ankle and extending to below the knee. Sharp demarcation often is 
less common in stasis dermatitis. Overlying cellulitis can develop in the setting of stasis dermatitis. 


Contact dermatitis Pruritic, geometric, and erythematous patches with superficial scale; differentiated from cellulitis by 
pruritus as opposed to pain. 

Panniculitis Painful, erythematous subcutaneous, ill-defined nodules present bilaterally. Many panniculitides will 

(erythema resolve with hyperpigmentation. The acute onset of pain and erythema may be concerning for 

nodosum) cellulitis, although distinct subcutaneous nodules would be unusual. 

Deep venous Pain, swelling, and associated erythema and warmth in one leg, with changes often more 

thrombosis prominent in the calf. A brightly erythematous, well-demarcated plaque is not often seen, although 


red, blue, or violaceous surface changes can be seen. 


Herpes zoster Grouped vesiculo-pustules on an erythematous patch or plaque localized to one area (dermatome). 
The erythema can be well defined. The presence of grouped, crusted vesiculo-pustules or punched 
out erosions is uncommon in cellulitis. Bacterial superinfection can occur. 


For a complete list of potential entities on the differential diagnosis of cellulitis, please see the bibliography. 
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Figure 28. Cellulitis of the thigh. The cardinal features of cellulitis include erythema, 
swelling, warmth, and pain in the affected area. 
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Figure 29. Erythrasma presents with sharply demarcated, fine pink-to-brown scaling 
patches that are typically found in skin fold areas. 
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Figure 30. Multiple superficial pits on the plantar surface of the foot in a patient with 


keratolysis, a characteristic malodorous condition caused by Kytococcus sedentarius, Corynebacterium spp. or Actinomyces spp. 
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Figure 31. Kerion is a result of tinea capitis infection of the hair follicles of the scalp. 
It is a severe, painful inflammation that appears as raised, pus-filled abscesses. 
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Figure 32. Majocchi granuloma presents as an annular plaque with erythema that is studded 
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with pustules and papules and is a reaction to a dermatophyte infection in the dermis and hair follicle. 
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Figure 33. Tinea cruris, a dermatophyte infection of the groin, pubic region, and thighs, 
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Figure 34. Erythematous patches with a scaling rim and associated onychomycosis 
(thickening of the nails) is seen in tinea pedis. 
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Figure 35. Small, light-brown to pink coalescing macules with fine overlying scale on the 
anterior chest characteristic of tinea versicolor. 
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Figure 36. Bright red papules, vesicles, pustules, and patches with satellite papules in the 
intertriginous areas under the breasts characteri tic of candidiasis. 
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Figure 37. Acute vulvar candidiasis presents with erythema and edema of the vulva with 
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satellite papules and pustules. Associated involvement of the vaginal mucosa is characterized by a discharge that may be thick, 
adherent, and “cottage cheese-like” or thin and loose, indistinguishable from the discharge of other types of vaginitis. 
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Figure 38. Herpes simplex viral infection characterized by grouped vesicopustules on an 
erythematous base that typically have associate 
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Figure 39. Primary herpes simplex virus on the sides of the mouth. 
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Figure 40. Herpes zoster infection characterized by vesicopustules on an erythematous 
base in a dermatomal distribution. 
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Figure 41. Herpes zoster infection on the flank with grouped vesicles and punched out 


erosions on an erythematous base. 
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Figure 42. Verruca vulgaris lesions are small, skin-colored growths, often occurring in 
clusters, and are caused by the human papillomavirus. 
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Figure 43. Typical anogenital warts (condyloma acuminata) over the penile shaft and 
foreskin with adjacent erosions after imiquimod therapy. 
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Figure 44. Molluscum contagiosum, with pink papules that have a central umbilication. 
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Figure 45. Scabies infestation characterized by erythema, scaling, and small crusted 
papules between web spaces. 
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Figure 46. Microscopic examination of skin scrapings, showing mites and mite feces 
(scybala), diagnostic of scabies. 
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TABLE 14. Treatment of Scabies and Lice 


Scabies 


Medication? 


Application/Dose 


Notes 


Permethrin 5% lotion 


Oral ivermectin 


Lindane 1% lotion 


Combination therapy with ivermectin 
and topical lotions 


Apply overnight from neck to feet, then 
rinse in the morning 


Repeat in 7-10 days 


Dose: 200 ug/kg 
Repeat in 7-10 days 


Apply overnight from neck to feet, then 
rinse in morning Repeat in 7-10 days 


Considered first-line therapy 


Useful for persistent infestation, 
treatment failure, or intolerance to 
topical therapy 


Also may be important adjuvant 
therapy in crusted scabies 

Should not be used in 
pregnant/breastfeeding women or 
young children 


Not available in some countries 
because of neurotoxicity 


For treatment of crusted scabies 


Lice 


Medication? 


Application/Dose 


Notes 


Permethrin 1% lotion 


Pyrethrin 0.3% + piperonyl butoxide 


4% shampoo 


Malathion 0.5% lotion 


Benzyl alcohol 5% lotion 


Spinosad 0.9% topical suspension 


Topical ivermectin 0.5% lotion 


Oral ivermectin 


Lindane 1% lotion 


Apply to affected areas (damp hair for 
10 minutes), then rinse 


Repeat in 7-10 days 

Apply to damp hair for 10 minutes), 
then rinse 

Repeat in 7-10 days 

Apply to affected areas for 8-12 hours, 
then rinse 

Repeat in 7-10 days 

Apply to affected areas, leave on for 10 
minutes 

Repeat in 7-10 days 

Apply to affected areas for 10 minutes, 
then rinse 

Repeat in 7 days if live lice are seen 


Apply to dry hair 
Rinse after 10 minutes 
Dose: 200 ug/kg 
Repeat in 7-10 days 


Apply overnight from neck to feet, then 
rinse in morning 


Repeat in 7-10 days 


Considered first-line therapy unless 
there is known resistance 


Should perform nit combing 


Useful therapy 
Should perform nit combing 


Flammable 
Should perform nit combing 


Should perform nit combing 


Nit combing not necessary 


Nit combing not necessary 


Should not be used in 
pregnant/breastfeeding women or 
young children 


Not available in some countries 
because of neurotoxicity 


*Treatment of the individual and close contacts at same time is essential for eradication. Washing of clothes, linens, and personal 
items in hot water should be performed to remove fomites. 
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Figure 47. Lice on the eyebrow. The diagnosis of lice is established by identifying crawling 
lice in the scalp, eyebrows, or pubic hair. 
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Figure 48. Bedbug bites usually occur in a series (“breakfast, lunch, and dinner”). 
The lesions are painless, pruritic, urticaria-like papules. 
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Figure 49. Bedbugs are nocturnal. They feed off human blood and tend to live near their 
food supply. 
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Figure 50. Spider bites presenting as red, pruritic, urticarial papules that are pruritic. 
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Figure 51. Brown recluse spiders are quite shy, and their bites are often misidentified 
and overdiagnosed. 
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Figure 52. A brown recluse spider bite (early). 
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Figure 53. Ulceration from a brown recluse spider bite (late). 
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Figure 54. Serpiginous, linear red track marks that are pathognomonic for cutaneous 
larva migrans. 
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Figure 55. Seborrheic keratoses are brown, scaly, waxy papules that commonly occur in 


older persons. They frequently have a “stuck on” appearance and often are verrucous (warty) as well. Seborrheic keratoses typically 
demonstrate horned cysts (epidermal cysts filled with keratin) on the surface that can best be visualized with a magnifying glass. 
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Figure 56. Dysplastic nevi are commonly larger than 6 mm with mottled pigment and 
irregular margins. 
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Figure 58. Sebaceous hyperplasia presents as a yellow-to-pink papule with a central dimple. 
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Figure 59. Isolated neurofibromas present as soft, compressible flesh-colored papules 
resembling skin tags or dermal nevi. 
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Figure 60. Multiple neurofibromas in a patient with neurofibromatosis type 1. 
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Figure 61. Acrochordon is a flesh-colored papule that arises in areas of friction, such as the 
neck, axillae, and groin. Multiple lesions are often present. 
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Figure 62. Cherry hemangiomas are bright red vascular papules commonly found in adults 
on the trunk and extremities. 
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Figure 63. Dermatofibromas appear as firm nodules about the size of a pencil eraser. 
They are frequently hyperpigmented or may have pigmentation at the periphery. 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


Figure 64. The “dimple sign” is a characteristic clinical feature of dermatofibromas. 
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Figure 65. Solar lentigines are brown macules and patches that occur in sun-exposed areas 


in elderly fair-skinned persons. Although benign, they may occasionally be difficult to distinguish from lentigo maligna. 
Useful discriminating characteristics include more homogeneous pigmentation and lighter color. 
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Figure 67. Pyogenic granulomas are red and friable benign vascular tumors that arise spon- 
taneously and grow rapidly. 
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Figure 68. Epidermal inclusion cysts present as firm, nontender lumps. 


If they rupture, a local inflammatory response to the necrotic debris released can mimic infection. They often occur in the groin in both 
men and women. 
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Figure 69. A pearly telangiectastic plaque characteristic of nodular basal cell carcinoma. 
Photo courtesy of Christopher J. Miller, MD: 
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Figure 70. Nodular basal cell carcinoma. Note the prominent telangiectasias on the surface. 
Photo courtesy of aea J; lal MD. 
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Figure 71. Classic nodular basal cell carcinoma. 


These lesions often have a rolled-up border and translucent appearance; ulceration may develop over time. 
Photo courtesy of Christopher J. Miller, MD. 
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Figure 72. Superficial basal cell carcinoma. Note the reddish-violet color and relatively 
well-demarcated border. Photo courtesy of Christopher J. Miller, MD. 
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Figure 73. Over time, basal cell carcinomas can become quite large and ulcerate. 
They can cause significant local tissue damage. Photo courtesy of Christopher J. Miller, MD. 
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Figure 74. Multiple actinic keratoses on the scalp, a common location. 
Photo courtesy of Christopher J. Miller, MD. 
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Figure 75. Actinic keratoses present as scaly red macules on sun-exposed areas; the dorsal 
hands are a common location. Photo courtesy of Christopher J. Miller, MD. 
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Figure 76. Squamous cell carcinoma in situ presents as a red or reddish-brown scaly flat 
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plaque, typically in sun-exposed areas. It may be difficult to distinguish from superficial basal cell carcinoma. 
Photo courtesy of Christopher J. Miller, MD. 
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Figure 77. Squamous cell carcinomas typically appear as scaly red nodules on sun-exposed 
skin. They often ulcerate. Photo courtesy of Christopher . J. Miller, MD. _ 
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Figure 78. Squamous cell carcinomas arising in scars or chronic wounds can be particularly 
aggressive. Photo courtesy of Christopher J. Miller, MD. 
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Figure 79. Scaly plaque typical of squamous cell carcinoma. 
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Figure 80. Squamous cell carcinoma more commonly occurs on the lower lip and may present 
as a nodule, ulcer, or indurated pl 


aque. Photo courtesy of 
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Figure 81. Red scaly “volcaniform” nodule with central crust typical of keratoacanthoma. 
Photo courtesy of Christopher J. Miller, MD. 
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Figure 82. Classic malignant melanoma with asymmetry, an irregular border, multiple colors, 
and large size. Photo courtesy of Christopher J. Miller, MD. 
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Figure 83. Superficial spreading melanoma with prominent asymmetric shape. 
Photo courtesy of Christopher J. Miller, MD. 
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Figure 84. Nodular melanomas often present as uniformly dark blue or black, “berrylike” 
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lesions that most commonly originate from normal skin. They can also arise from a preexisting nevus. 
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Figure 85. The papular areas within a melanoma tend to correlate with the deepest depth 
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TABLE 15. Classification of Pruritus 


Classification Examples 
Dermatologic Xerosis, eczema, psoriasis, urticaria, infestations 
Neuropathic Brachioradial pruritus, notalgia paraesthetica, postherpetic 
neuralgia, multiple sclerosis, trigeminal trophic syndrome 
Psychogenic Neurotic excoriations, prurigo nodularis, delusions of 
parasitosis 
Systemic Medications, liver disease (cholestatic or noncholestatic), 


HIV infection, chronic kidney disease, hematologic disorders 
(polycythemia vera, anemia), Hodgkin and non-Hodgkin 
lymphoma, internal parasite infection, and hyperthyroidism 


Mixed Combinations of two or more of the above 
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TABLE 16. Suggested Evaluation of Patients with Generalized Pruritus Without a Primary 
Rash 


Complete blood count with differential 

Serum iron, serum ferritin, total iron-binding capacity 
Thyroid-stimulating hormone 

Kidney function tests (blood urea nitrogen and serum creatinine levels) 


Liver chemistry tests (serum total and direct bilirubin, alkaline phosphatase, y-glutamyltransferase, aspartate 
aminotransferase, alanine aminotransferase) 


Chest radiograph 


Age- and sex-appropriate malignancy screening, with more advanced testing as indicated by symptoms (weight loss, early 
satiety) 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


TABLE 17. Medications Most Commonly Associated with Pruritus (>15% Frequency) 


Opioids 

BRAF inhibitors (vemurafenib) 
CTLA-4 antagonist (ipilimumab) 
EGFR inhibitors (cetuximab) 
HMG-CoA reductase inhibitors 
Hydroxyethyl starch (HES) 
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Figure 86. Patients with psychogenic itch often report nonhealing sores, such as those seen 


on this patient’s arm. The lesions often have a linear or irregular shape from repeated manipulation. Scars from previous episodes are 
often seen among the active lesions. 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


TABLE 18. Treatment of Pruritus 


Skin Directed Comments 
Changes in skin care: decreased use of or change in soaps Soaps can be drying and contribute to pruritus. Patients 
and increased use of moisturizers and emollients can be counseled to limit soap use to the underarms, groin, 


and buttocks and to apply a moisturizer immediately after 
bathing. These changes are especially helpful for any 
patient with dry skin. 


Topical glucocorticoids and topical calcineurin inhibitors Treat cutaneous inflammation. 

Menthol (1%-3%) -containing creams Antipruritic effects, sensation of cooling. 

Topical anesthetics (pramoxine, lidocaine) Act as a local anesthetic, reduce sensory nerve 
transmission of itch. 

Ultraviolet light (UVB) Can be effective for dermatoses such as psoriasis and 
eczema as well as pruritus of kidney or hepatic origin. 

Systemic Comments 

Antihistamines (diphenhydramine, hydroxyzine, doxepin) Most effective for urticaria, otherwise relief is likely due to 


sedative effects. 
Antidepressants May alter the perception of pruritus in the cerebral cortex. 
Tricyclic (mirtazapine, amitriptyline) 
SSRI (fluoxetine, paroxetine) 


Neuroleptics (gabapentin, pregabalin) May inhibit central or peripheral nerve processing of itch. 
Opioid receptor effectors (naltrexone, naloxone, May inhibit central nerve transmission of pruritus signals 
butorphanol) through p- and k-opioid receptors. 


SSRI=selective serotonin reuptake inhibitor. 
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Figure 87. Linear excoriations in a patient with cholestatic liver disease. 
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Figure 88. Edematous pink polymorphous papules and plaques on the neck caused 
by urticaria. 
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Figure 89. Drug-induced urticaria presenting as blanchable red patches on the flank. 
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TABLE 19. Characteristics of Autoimmune Blistering Diseases 


Disease 


Pemphigus vulgaris 


Pemphigus foliaceus 


Paraneoplastic 
pemphigus 


IgA pemphigus 


Bullous pemphigoid 


Epidermolysis bullosa 
acquisita 


Cicatricial pemphigoid 


Clinical Characteristics 


Tender, fragile blisters and 
erosions seen in oral mucosa and 
skin; mucous membrane lesions 
much more common than in 
bullous pemphigoid; Nikolsky 
sign (rubbing of the skin results 
in blister formation) is positive 


Scaling and crusted lesions on 
face and upper trunk, and 
erythroderma with no mucosal 
involvement; Nikolsky sign is 
positive 


Painful oral, conjunctival, 
esophageal, and laryngeal 
erosions occur more commonly 
than in pemphigus vulgaris; it is 
a polymorphous skin eruption 
marked by confluent erythema, 
bullae, erosions, and intractable 
stomatitis; patients also have 
respiratory problems that may be 
fatal 


A vesicopustular eruption with 
clear blisters that rapidly 
transform into pustules; trunk 
and proximal extremities are 
most commonly involved with 
relative sparing of the mucous 
membranes 


Tense blisters preceded by 
intense pruritus or urticarial 
lesions most commonly seen in 
the elderly on the trunk, limbs, 
and flexures; does not usually 
present with oral lesions 


Mechanically induced bullae and 
erosions mostly on extensor 
areas that heal with scarring and 
milia 


Presents with bullae, erosions, 
milia, and scarring seen on 
mucous membranes and 
conjunctivae of middle-aged to 
elderly persons; oral mucosa is 
almost always involved; 
conjunctival lesions are also 
common 


Pathology 


Suprabasilar clefting 
compared with 
subepidermal clefting seen 
in bullous pemphigoid 
DIF/IIF: intercellular pattern 
within the epidermis 


High granular or subcorneal 
clefting compared with 
suprabasal clefting seen in 
PV 


DIF/IIF: intercellular pattern 
within the epidermis 


Mixed pattern of both 
suprabasal acantholysis and 
interface dermatitis 


DIF/IIF: IgG binds in 
intercellular pattern within 
the epidermis; reactants at 
the dermal-epidermal 
junction. The combination of 
intercellular and 
subepidermal deposition of 
immunoreactants is a clue 
to the diagnosis. 


Subcorneal collection of 
neutrophils 


DIF shows deposition of 
intercellular IgA at the 
epidermal surfaces 


Subepidermal bullae without 
acantholysis and with 
prominent eosinophils 


DIF shows linear IgG 
deposition at the basement 
membrane zone 


Subepidermal cleavage 
without acantholysis 


DIF shows IgG deposition at 
the basement membrane 
zone that localizes to the 
base on salt-split skin 


Histology is similar to 
bullous pemphigoid 


DIF may reveal patterns 
similar to bullous 
pemphigoid, linear IgA 
bullous dermatosis, or 
epidermolysis bullosa 
acquisita 


Comments 


Incidence varies by 
country and ethnicity 
and is estimated to be 
0.5 to 3.2 cases per 
100,000 persons per 
year 


Incidence varies by 
country with estimated 
occurrence of 0.5 to 6.6 
cases per million 
persons per year. 
Endemic pemphigus 
foliaceus (fogo 
selvagem) occurs in 
central and 
southwestern Brazil and 
Columbia and has a 
higher incidence with up 
to 50 cases per million 
persons per year and up 
to 3.4% of the 
population affected. 


High mortality rate (up 
to 90%) and association 
with underlying 
neoplasms: non- 
Hodgkin lymphoma 
(42%), chronic 
lymphocytic leukemia 
(29%), Castleman 
disease (10%) 


Newly described disease 
with unknown frequency 


One of most common 
autoimmune blistering 
diseases with up to 4.3 
cases per 100,000 
persons per year 


Rare disease with 
unknown frequency 


Can be associated with 
inflammatory bowel 
disease 


Rare disease with 
estimated incidence of 
0.9 to 1.1 cases per 
million persons per year 
Increased risk for 
malignancy in some 
patients 


Prompt treatment 
should be initiated to 
avoid permanent ocular 
and oral scarring 


TABLE 19. Characteristics of Autoimmune Blistering Diseases 


Disease 


Clinical Characteristics 


Pathology 


Comments 


Dermatitis herpetiformis 


Linear IgA bullous 
dermatosis 


Porphyria cutanea tarda 
(and pseudoporphyria) 


Severely pruritic grouped vesicles 
or erosions on elbows, knees, 
back, scalp, and buttocks; lesions 
occur in crops and are 
symmetrically distributed; often 
the vesicles are not seen because 
the process is so itchy that they 
are almost immediately broken 


Pruritic, discrete, or clustered 
bullae in a herpetiform pattern 
(“cluster of jewels”); annular or 
polycyclic lesions with vesicles 
and bullae at the periphery are 
common 


Erosions and bullae on hands and 
forearms, and occasionally face 
and feet that heal with milia, 
hyperpigmentation, 
hypopigmented scars. Porphyria 
cutanea tarda (but not 
pseudoporphyria) can also 
present with hypertrichosis on 
the face 


Histology shows neutrophilic 
infiltrate at the tips of the 
dermal papillae causing 
subepidermal separation 


DIF shows granular IgA 
deposition 


Subepidermal bullae with 
neutrophils 


Can be indistinguishable 
from DH, EBA, or bullous 
lupus 

DIF shows linear IgA 
deposition 


Subepidermal bullae with 
little inflammation; dermal 
papillae protrude upward 
into the blister cavity and 
thickened upper dermal 
capillary walls 


DIF: deposition of 
immunoglobulins and 
complement around the 
dermal capillaries and linear 
at the basement membrane 
zone 


Common blistering 
disease with 10-11 
cases per 100,000 
persons per year 


Nearly all patients with 
dermatitis herpetiformis 
will have celiac disease 


In adults, the estimated 
incidence is 0.6 cases 
per 100,000 persons per 
year 

Ocular involvement can 
occur. 


A variant can occur in 
children called chronic 
bullous dermatosis of 
childhood 


Common disorder with 
estimated incidence of 1 
case per 25,000 persons 
per year 

Not a true autoimmune 
blistering disorder but 
should be included in 
the differential diagnosis 


Can be associated with 
hepatitis C infection 


DIF = direct immunofluorescence; IIF = indirect immunofluorescence; DH = dermatitis herpetiformis; EBA = epidermolysis bullosa 


acquisita; PV = pemphigus vulgaris. 
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TABLE 20. Drug-Induced Autoimmune Blistering Disorders 


Condition 


Medications 


Pemphigoid 


Furosemide 
Amoxicillin 
Ampicillin 
Phenacetin 
Penicillin 
Penicillamine 
PUVA 
B-Blockers 


Terbinafine 


Linear IgA bullous dermatosis 


Vancomycin 
Captopril 
Amoxicillin 
Ampicillin 
Diclofenac 
Lithium 


PUVA = psoralen-ultraviolet A light. 
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Figure 90. The flaccid intradermal blisters of pemphigus vulgaris are readily broken, 
leaving large weeping, denuded lesions and crusting. 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


Figure 91. Tense bullae on erythematous base with some areas of eroded skin are seen in 
bullous pemphigoid. 
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Figure 92. A chronic blistering skin disease on sun-exposed skin with erythema, bullae, 


erosions, and small milia, especially the back of the hands, consistent with porphyria cutanea tarda. 
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Figure 93. The superficial blisters in pemphigus foliaceus result in multiple erosions and 
crusting (similar to “corn flakes”). Intact vesicles are not seen regularly. 
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TABLE 21. Types of Lupus Lesions 


Lupus-Specific Skin Lesions Nonspecific Cutaneous Manifestations of Lupus 

Malar “butterfly” rash (acute lupus) Livedo reticularis 

Annular scaly patches (subacute lupus) Vasculitis 

Psoriasiform patches (subacute lupus) Urticaria (generally atypical urticarial lesions lasting more 
than 24 hours and leaving bruising) 

Discoid lesions (chronic cutaneous lupus) Lobular panniculitis 
Oral ulcers 
Alopecia 
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Figure 94. Erythematous plaques involving the bridge of the nose and malar areas with 


sparing of the nasolabial folds characteristic of acute cutaneous lupus erythematosus. 
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Figure 95. Discoid lupus erythematosus with active lesions characterized by 
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erythematous-to-violaceous inflammatory patches and plaques with raised borders and scaling, and chronic areas of damage consisting 
of hyper- or hypopigmented-to-dyspigmented, scarred, atrophic, depressed plaques. 
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Figure 96. The heliotrope rash of dermatomyositis is a distinctive purple or lilac, 


N EE 
symmetric erythema of the eyelids that may b 


e accompanied by slight edema, generally focused around the orbits. 
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Figure 97. Gottron papules are violaceous slightly scaly plaques over the bony prominences 
on the hands. 
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Figure 98. Dermatomyositis: erythema of the “V” of the neck and chest. 
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There are photodistributed erythematous macules and patches with areas of poikiloderma on the sun-exposed part of the upper chest. 
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Figure 99. Livedo reticularis is a cutaneous reaction pattern that produces a pink or 
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bluish-red, mottled, netlike pattern on the skin. It is caused by slow blood flow through the superficial cutaneous vasculature. 
It most commonly affects the lower extremities. 
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TABLE 22. Selected Diseases and Conditions Associated with Livedo Reticularis 


Disease/Condition Example 
Neurohumoral diseases Pheochromocytoma, carcinoid syndrome 
Hematologic diseases Polycythemia vera, leukemia, thrombocytosis 
Hypercoagulable states Antiphospholipid antibody syndrome 
Paraproteinemias Multiple myeloma and associated type 1 cryoglobulinemia 
Autoimmune diseases Systemic lupus erythematosus, dermatomyositis, 


scleroderma, Sjögren syndrome, Still disease, rheumatoid 
arthritis, Felty syndrome 


Infections Parvovirus B19, hepatitis C, syphilis, meningococcemia, 
pneumococcal sepsis, tuberculosis 

Drug reactions Amantadine, quinidine, warfarin, minocycline 

Vasculitides Polyarteritis nodosa, granulomatosis with polyangiitis, 


microscopic polyarteritis, eosinophilic granulomatosis with 
polyangiitis (formerly known as Churg-Strauss syndrome), 
Takayasu disease, temporal arteritis 


Calciphylaxis End-stage kidney disease with abnormal calcium- 
phosphorus product 


Cholesterol emboli Often following an intravascular procedure such as 
angiography 


Endocarditis = 


Microvascular occlusion syndromes Hemolytic uremic syndrome, thrombotic thrombocytopenic 
purpura, disseminated intravascular coagulation, heparin 
necrosis, paroxysmal nocturnal hemoglobinuria 


Cryoglobulinemia = 
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Figure 100. Palpable purpura on the lower leg and dorsal foot. 
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The nonblanching red macules and small papules indicate areas of small vessel vasculitis and extravasated blood due to vessel injury. 
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Figure 101. Large area of jaggedly branching, angulated retiform purpura consistent with 


a vascular injury process. In this patient, type 1 cryoglobulins precipitated in the small vessels of the skin, leading to intravascular clot 
formation and vessel injury, with overlying skin necrosis. 
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Figure 102. Firm, flesh-colored papules over the extensor elbow joint consistent with multi- 
ple rheumatoid nodules in a patient with rheumatoid arthritis. 
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Figure 103. Calciphylaxis manifests as painful subcutaneous nodules or plaques with 


overlying red-brown discoloration and often superimposed angulated purpuric patches, often with central necrosis. 
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Figure 104. Nephrogenic systemic fibrosis presents with tightening and thickening 


of the skin, sometimes with clinically apparent fleshy or yellow papules and plaques, predominantly on the extremities. 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


Figure 105. This patient has lupus pernio, with sarcoid lesions throughout the nose and 
cheeks, along with discrete sarcoid papules on the nasal tip and over the nasal ala. 
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Figure 106. Erythema nodosum manifests as red, ill-defined, tender nodules of varying size 
typically on the anterior shins. 
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TABLE 23. Selected Causes of Erythema Nodosum 


Infections 


Streptococcal pharyngitis 

Tuberculosis 

Pulmonary fungal infections (coccidioidomycosis, blastomycosis, histoplasmosis) 
Gastrointestinal bacterial infections (Yersinia enterocolitis, Salmonella gastroenteritis) 
Psittacosis 

Cat scratch fever 


Leprosy 


Drugs 


Antibiotics (penicillin, sulfonamides) 


Estrogen-containing medications (oral contraceptives, hormone replacement therapy) 


Systemic Conditions 


Inflammatory bowel disease 

Pregnancy 

Sarcoidosis 

Connective tissue disorders (dermatomyositis, lupus erythematosus, scleroderma) 
Malignancy (rare) 

Sweet syndrome 


Behcet syndrome 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


Figure 107. Pyoderma gangrenosum, presenting as a painful, exudative ulcer with a 
purulent base and ragged, edematous, violaceous, “overhanging” border. 
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TABLE 24. Pyoderma Gangrenosum Evaluation 


Diagnostic Criteria (2 major, 2 minor) 


Major: 

-History of rapidly progressing, painful ulcer with irregular, violaceous, undermined border 
-Exclusion of other causes of ulcerations (typically vasculitis, neoplasm, infection) 

Minor: 

-Skin biopsy showing sterile neutrophilic inflammation 

-Presence of pathergy or healing with cribriform scarring 


-Presence of systemic diseases associated with pyoderma gangrenosum (inflammatory bowel disease, IgA paraproteinemia, 
internal malignancy, systemic lupus erythematosus, or other autoimmune disease) 


-Response to systemic glucocorticoid therapy (1-2 mg/kg/d, anticipate 50% size decrease within 4 weeks) 


Systemic Evaluation: 


All patients: 
-Complete blood count, comprehensive metabolic profile 
-Biopsy, often including a separate deep-tissue culture 


Dictated by history, presentation, review of systems: 

-Age- and sex-appropriate cancer evaluation 

-Evaluation for inflammatory bowel disease with upper endoscopy and colonoscopy (almost always indicated) 
-Chest radiography for lung pathology or malignancy 

-Serum and urine protein electrophoresis for paraproteinemia (especially IgA) 

-Hematologic studies for coagulation abnormalities (including antiphospholipid antibodies) 

-Bone marrow aspiration and biopsy 


-Extended serologic testing for alternative explanations or associated autoimmune diseases (RF/CCP, ANA, ANCA, 
cryoglobulins) 


-Vascular flow studies (if on the leg) to exclude component of vascular insufficiency mimicking pyoderma gangrenosum or 
impacting wound healing 


RF/CCP = rheumatoid factor/anti-cyclic citrullinated peptide; ANA = antinuclear antibody; ANCA = antineutrophil cytoplasmic 
antibody; ESR = erythrocyte sedimentation rate. 
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Figure 108. Group crusted, excoriated papules in a patient with dermatitis herpetiformis. 


The vesicles are so superficial and fragile and patients have such intense pruritus that the vesicles are rarely seen intact. 
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Figure 109. A chronic, blistering skin disease, with multiple scars and lesions of varying 


stages, on sun-exposed skin, especially on the back of the hands, consistent with porphyria cutanea tarda. 
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TABLE 25. Genetic Diseases with Cancer Associations and Skin Findings? 


Condition Clinical Findings Associated 
Malignancy/Comments 
Muir-Torre syndrome (Lynch Sebaceous neoplasms and Adenocarcinomas of the gastrointestinal 
syndrome) keratoacanthomas (squamous cell tract or other tumors of the 
carcinoma subtype) genitourinary tract. Lung, breast, and 
hematologic malignancies may occur. 
Cowden syndrome Tan facial papules (tricholemmomas) Adenocarcinomas of the breast or 
and oral papillomas or cobblestoning thyroid and/or polyps of the 


gastrointestinal tract 


Birt-Hogg-Dube syndrome Fine white sclerotic facial papules Kidney cancer 
(fibrofolliculomas or trichodiscomas); 
spontaneous pneumothoraces 


Reed syndrome Tender cutaneous papules Kidney cancer 
(leiomyomas); uterine fibroids 


Tuberous sclerosis complex Multiple cutaneous lesions (facial Kidney cancer 

angiofibromas, ash leaf spots, 

hypopigmented macules, subungual 

papules); cortical tubers and seizures; 

female patients may develop 

lymphangioleiomyomatosis 

ee 

a This table is a brief review focused on genetic diseases that can present in adulthood; this is not a comprehensive list of genetic 
skin diseases with cancer associations. 
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TABLE 26. Paraneoplastic Disorders: Conditions That Are Strongly Linked to Internal 


Malignancy 


Condition 


Acanthosis nigricans 


Leser-Trélat sign 


Tripe palms 


Bazex syndrome (also known as 
acrokeratosis paraneoplastica) 


Carcinoid syndrome 


Ectopic ACTH syndrome 


Necrolytic migratory erythema 


Neutrophilic dermatoses 


Paget disease of the breast 


Extramammary Paget disease 


Paraneoplastic pemphigus 


Dermatomyositis 


Necrobiotic xanthogranuloma 


Amyloidosis 


Scleromyxedema 


Clinical Findings 


Velvety or verrucous 
hyperpigmentation of intertriginous 
areas, weight loss, glossitis 


Rapid appearance or inflammation of 
multiple seborrheic keratoses; often 
occurs in conjunction with acanthosis 
nigricans 


Rugose folds on the palms and soles; 
may occur with or without acanthosis 
nigricans 


Psoriasiform, violaceous scaling on the 
acral surfaces (fingers, toes, nose, 
and ears); keratoderma may also be 
present 


Episodic flushing, often accompanied 
by diarrhea and bronchospasm; can 
eventually result in telangiectasia or 
permanent ruddiness 


Generalized hyperpigmentation 


Intertriginous erythema, scales, and 
erosions; glossitis and angular cheilitis 
are common 


Sweet syndrome; atypical pyoderma 
gangrenosum (bullous lesions with a 
blue-gray border, often on the hands, 
arms, or face) 


Erythematous, irregularly bordered 
plaque on the nipple 


Erythematous scaly patch or plaque 
on the perineal skin, scrotum, or 
perianal area 


Severe mucosal erosions, tense and 
flaccid bullae that may be widespread 


Heliotrope rash, Gottron papules and 
sign, photodistributed violaceous 
erythema; scaly erythema of the scalp 
with diffuse alopecia; periungual 
telangiectasias and cuticular 
overgrowth 


Purple-orange nodules and plaques, 
often on the upper eyelids, which 
frequently ulcerate 


“Pinch purpura” in sites of thin skin 
such as the periorbital area, usually 
accompanied by macroglossia and 
smoothing of the tongue 


Waxy fine papules over the face, neck, 
and upper trunk 


Associated 
Malignancy /Comments 


Adenocarcinoma, usually GI or GU, 
most commonly of stomach; occurs 
also in patients with endocrinopathy 


Same cancer association as acanthosis 
nigricans; seborrheic keratoses are 
common lesions; Leser-Trélat sign is 
very rare 


If occurring with acanthosis nigricans, 
same cancer association; if occurring 
without acanthosis nigricans, 
squamous cell carcinoma of the head 
and neck or lungs 


Squamous cell carcinoma of the upper 
respiratory tract or upper GI tract; 
effective therapy of an associated 
cancer is followed by resolution of the 
dermatosis 


Pulmonary carcinoid tumors or 
carcinoid tumors metastatic to the 
liver; tumor removal is followed by 
resolution of the skin and systemic 
findings 


Small cell lung cancer; tumor removal 
can result in improvement of the 
pigmentation 


Glucagon-secreting tumor of the 
pancreas 


Myeloid leukemia, myelofibrosis, and 
refractory anemias; these disorders 
also occur without malignancy in 80% 
to 90% of patients 


Represents an extension of a ductal 
adenocarcinoma of the breast 


Cancer of the GI or GU tract is present 
in 25% of patients; it is not 
contiguous with the dermatosis; the 
dermatosis is a malignancy and needs 
appropriate excision or ablation 


Non-Hodgkin B-cell lymphoma, 
Castleman disease, chronic 
lymphocytic leukemia 


20% to 25% of patients with 
dermatomyositis had, have, or will 
have a malignancy; ovarian cancer is 
overrepresented; paraneoplastic 
course is possible but unusual 


90% of patients have an associated 
Pparaproteinemia (generally IgG K) and 
may develop multiple myeloma 


Seen in multiple myeloma or systemic 
amyloidosis 


Most patients have an associated 
paraproteinemia (generally IgG A) and 
may develop overt multiple myeloma 


ACTH = adrenocorticotropin hormone; GI = gastrointestinal; GU = genitourinary; 5-HIAA = 5-hydroxyindoleacetic acid. 
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Figure 110. Red-purple “juicy” nodule characteristic of Sweet syndrome lesions. 
‘pseudovesicular” appearance. 
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TABLE 27. Select Dermatologic Chemotherapy Reactions 


Reaction 


Dermatomyositis-like eruption 


Neutrophilic dermatoses (PG, Sweet syndrome) 


Acneiform eruption 
Paronychia 
Pseudoporphyria 
Cutaneous lupus 


Hand-foot syndrome/acral erythema 


Neutrophilic eccrine hidradenitis 


Hand-foot skin reaction 


Serpentine supravenous hyperpigmentation 


Flagellate hyperpigmentation 
Alopecia 

Morbilliform 

Urticarial 

SJS-TEN 

Erythema multiforme 


Vasculitis 


Chemotherapeutic Agents 


Hydroxyurea 


G-CSF, GM-CSF, ATRA, thalidomide, lenalidomide, 
bortezomib 


EGFR inhibitors 

EGFR inhibitors 
5-Fluorouracil 
5-Fluorouracil, capecitabine 


Cytarabine, 5-fluorouracil, capecitabine, methotrexate, 
docetaxel, paclitaxel, anthracyclines 


Cytarabine, multiple other agents 
Sorafenib, sunitinib 
5-Fluorouracil 

Bleomycin 

Multiple agents 

Multiple agents 

Multiple agents 

Multiple agents 

Multiple agents 

Multiple agents 


ATRA = all-trans retinoic acid; EGFR = epidermal growth factor; G-CSF = granulocyte colony-stimulating factor; GM-CSF = 
granulocyte-macrophage colony-stimulating factor; SJS = Stevens-Johnson syndrome; TEN = toxic epidermal necrolysis. 
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Figure 111. Acanthosis nigricans, characterized by a velvety brown plaque in an 
obese patient. 
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Figure 112. Clubbing associated with thyroid acropachy in Graves disease. 
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Figure 113. Pruritic papular eruption of HIV. 


The folliculocentric papules and excoriated, hyperpigmented remnants of previous lesions are clustered on the chest and trunk. 
Photo courtesy of Robert Micheletti, MD. 
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Figure 114. Kaposi sarcoma is characterized by violaceous to hyperpigmented plaques. 
The central plaque shown here has a vascular-appearing, violaceous papule within it. 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


Figure 115. Retiform purpura on the lower legs due to vasculitis. 
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TABLE 28. Causes of Retiform Purpura and Associated Findings 


Etiology Associated Findings and Causes 


Angioinvasive fungal infection Infection caused by Mucorales, Aspergillus, Fusarium, Pseudallescheria 
Neutropenic, solid-organ transplant recipients, burn victims 
Infects locally but can become systemic 


Necrotizing fasciitis Pain out of proportion to examination 
History of preceding trauma 
Can be a mixed infection or due to Streptococcus 
Surgical emergency; imaging can be supportive but should not delay surgical 
exploration 
Immune-mediated vasculitis Polyarteritis nodosa 
ANCA-associated vasculitides: 
Eosinophilic granulomatosis with polyangiitis 
Granulomatosis with polyangiitis 
Microscopic polyangiitis 
Connective tissue disease-associated (systemic lupus erythematosus, rheumatoid 
arthritis, dermatomyositis) 
Evaluate for ANCA, signs of connective tissue disease, other end-organ damage 
(kidney, lung, eye, gastrointestinal, musculoskeletal) 
Calciphylaxis Associated with advanced kidney disease 
Extremely painful 
Extensive forms occur on central, adipose sites (breast, abdomen, hips) 
Limited forms often occur distally 


Thromboembolism DIC, purpura fulminans 
Systemic inflammation due to infection or other insult 
Evidence of organ ischemia and uncontrolled bleeding from multiple sites 


Drugs Levamisole-adulterated cocaine: tender purpura on the ears is prominent 


Warfarin skin necrosis: rare, occurs in first week of therapy, commonly involves 
adipose areas such as the breasts, abdomen, and hips 


Heparin necrosis: rare, onset in the first 5 to 10 days of therapy, can occur at 


the sites of injection or elsewhere, may or may not be associated with 
thrombocytopenia 


SC 
ANCA = antineutrophil cytoplasmic antibody; DIC = disseminated intravascular coagulation. 
MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


Figure 116. Erythema multiforme can cause target lesions on the palms and soles that can 
vary in size and may have a central i 
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TABLE 29. Comparison of Erythema Multiforme, Stevens-Johnson Syndrome, and Toxic 
Epidermal Necrolysis 


Erythema Stevens-Johnson Toxic Epidermal 
Multiforme (EM) Syndrome (SJS) Necrolysis (TEN) 


Morphology 


Distribution 


Mucosal disease 


(oral, eye, genitourinary) 


Constitutional symptoms 
Etiology: Infection (%) 

Drugs implicated in (%) 

Mortality rate (%) 


Typical 3-zoned target 


Favors extremities 


Atypical targets and 
confluent erythema with 
sloughing 


Trunk and extremities; up 
to 10% body surface area 
involvement? 


2 or more sites 


++/+++ 


26 
74 


5-13 


Extensive, confluent 
erythema with sloughing 


Trunk and extremities; at 
least 30% body surface 
area involvement? 


2 or more sites 


25-39 


aSJS-TEN Overlap: 10% to 30% body surface area involvement, remaining features the same as SJS. 
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Figure 117. Hemorrhagic crusts and erosions of the lips and mouth are common i 
Stevens-Johnson syndrome and toxic epidermal necrolysis. _ 7 
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Figure 118. Toxic epidermal necrolysis can result in large areas of skin detachment, 
such as those seen here on the trunk. 
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TABLE 30. Medication Classes Reported to Cause Stevens-Johnson Syndrome and Toxic 
Epidermal Necrolysis 


Medication Class Examples 

Aromatic antiepileptic drugs Carbamazepine, fosphenytoin, lamotrigine, oxcarbazepine, 
phenobarbital, phenytoin 

Oxicam NSAIDs Meloxicam, piroxicam, tenoxicam 

Acetic acid NSAIDs Diclofenac, indomethacin, lonazolac, etodolac, aceclofenac, sulindac, 
ketorolac 

Antibiotics Sulfonamides; fluoroquinolone; aminopenicillins, cephalosporins, 
macrolides, minocycline 

Antiviral agents Nevirapine, abacavir 

Miscellaneous Pantoprazole, sertraline, allopurinol 
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Figure 119. Stevens-Johnson syndrome causing erosions on the tongue, lips, and red-brown 
patches on the surrounding facial skin. 
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TABLE 31. SCORTEN Severity of Illness Scale 


Plasma glucose >252 mg/dL (14.0 mmol/L) 
Cancer or associated malignancy Yes 

Older age >40 years 

Heart rate >120/min 

Detached or compromised body surface >10% 

Blood urea nitrogen >28 mg/dL (10.0 mmol/L) 
Electrolyte (serum bicarbonate) <20 mEq/L (20 mmol/L) 
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Figure 120. Generalized papular eruption in a patient with drug reaction with eosinophilia 
and systemic symptoms (DRESS). 
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Figure 121. Erythroderma of the trunk and arms caused by mycosis fungoides, a form of 
cutaneous lymphoma. 
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TABLE 32. Causes of Erythroderma 


Existing dermatosis 


Psoriasis, atopic eczema, allergic contact dermatitis, lichen planus, pityriasis rubra pilaris 
Drug reaction 


Exanthem, drug hypersensitivity syndrome/drug rash with eosinophilia and systemic symptoms, acute generalized 
exanthematous pustulosis, TEN 


Infection 

Staphylococcal scalded skin syndrome, tinea corporis, scabies, viral infection 

Autoimmune disease 

Pemphigus foliaceus, pemphigus vulgaris, bullous pemphigoid, linear IgA disease, lupus erythematosus, dermatomyositis 
Malignancy 

Cutaneous T-cell lymphoma (mycosis fungoides), paraneoplastic syndrome with internal malignancy 

Sarcoidosis, graft-versus-host disease 

Idiopathic 


TEN = toxic epidermal necrolysis. 
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Figure 122. Dark, terminal hairs on the chin in a woman with hirsutism due to polycystic 


ovary syndrome. 
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TABLE 33. Diagnosing Excessive Hair Growth in Women 


Differential Diagnosis 
of Excess Hair Growth 


Associated Causes and Findings 


Possible Testing/ 
Assessments 


Hirsutism (androgen- 
dependent sites) 


Idiopathic/Familial 


Hypertrichosis (non- 
androgen-responsive hair) 


Acquired hypertrichosis 
lanuginosa (rare) 


Polycystic ovary syndrome: chronic 
anovulation, hyperandrogenemia, menstrual 
irregularities, infertility, obesity 

Ovarian tumors (many types): persistent 
bloating, early satiety, abdominal pain 


Cushing syndrome: acne, striae, moon facies, 


abdominal obesity, muscle wasting 

Adrenal adenoma 

Congenital adrenal hyperplasia: salt-losing 
crisis, ambiguous genitals, precocious 
puberty, oligo- or amenorrhea 
Prolactinoma: galactorrhea, visual changes, 
amenorrhea 


Drug-induced: testosterone, DHEAS, danazol, 


corticotropin, high-dose glucocorticoids, 
androgenic progestins, acetazolamide, 
anabolic steroids 

Present since puberty 

Slow development/progression 

Normal menses 

Family history 


Porphyria: blistering, skin fragility, scarring 
Hyperthyroidism: weight loss, anxiety, 
tachycardia, increased sweating 
Drug-induced: cyclosporine, phenytoin, 
diazoxide, minoxidil, hexachlorobenzene, 
penicillamine, methyldopa, metoclopramide, 
reserpine 


Excessive growth of fine lanugo hair (white or 


blonde, 1-2 cm long) on all hair-bearing 
surfaces including the face 


DHEAS 

Serum total and free testosterone 
Pelvic examination, ultrasound 
CA-125 measurement 

24-hour urine free cortisol 


Low-dose dexamethasone suppression 
test 


Imaging 
17-Hydroxyprogesterone level 
ACTH stimulation test 

Serum prolactin level 


Testosterone, 17- 
hydroxyprogesterone, DHEAS levels 


24-hour urine porphyrins, possibly 
stool or blood porphyrin levels 


Thyroid function testing, thyroid 
antibodies 


History 


Associated with malignancy, especially 
colorectal cancer 


Colonoscopy 
Age-appropriate and symptom-directed 
cancer screening 


ACTH = adrenocorticotropic hormone; DHEAS = dehydroepiandrosterone. 
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Figure 123. Scarring alopecias cause destruction of the follicles and result in a smooth 


patch of skin. Some follicles that were spared from the inflammation stud the surface of this patch of scarring alopecia. 
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TABLE 34. Management of Selected Types of Alopecia 


Type of Alopecia Treatment Options Possible Systemic Associations 
Androgenetic alopecia Men: Topical minoxidil 5%,° finasteride, Men: Increased rate of prostate cancer 
a dutasteride (if onset in the 20s) 
Women: Topical minoxidil 2%, Women: Polycystic ovary syndrome 


a spironolactone 
Both: Hair transplant, cosmetic camouflage 


Alopecia areata <50% scalp involvement: watchful waiting, Autoimmune disease (hyperthyroidism, 
topical glucocorticoids + topical minoxidil, hypothyroidism, vitiligo, pernicious 
anthralin, intralesional triamcinolone anemia, diabetes mellitus) 
>50% scalp involvement: topical Atopic eczema 


immunotherapy (squaric acid or DPCP, 
topical glucocorticoids, + topical minoxidil, 
phototherapy, wigs or other cosmetic 
camouflage, intralesional triamcinolone for 
brows, latanoprost for eyelashes 


Telogen effluvium Remove or correct potential trigger Anemia, thyroid disease, significant 
Watchful waiting weight loss, eating disorders, 
parturition, high fever, major surgery, 
blood loss, mental stress 


Medications: 


Anabolic steroids or supplemental 
androgens 


Antithyroid medications 
Antiepileptics 


B-blockers 
Oral retinoids 
Warfarin 
Tinea capitis Oral therapy with terbinafine, fluconazole, or Screen close contacts 
itraconazole for about 6 weeks 
Oral therapy with griseofulvin for ~12 weeks 
Discoid lupus erythematosus Sunscreen or other sun-protection Systemic lupus erythematosus (5%- 
Glucocorticoids: 10%) 
Topical are first line ROS for symptoms 
Intralesional for recalcitrant or thick lesions Examination for signs 
Oral glucocorticoids are reserved for patients Urinalysis, ANA 
with rapid progression 
Antimalarial agents 
Retinoids: topical or oral if severe 
Traumatic alopecia Traction/styling alopecia: decrease tension Concomitant psychiatric disorder is 
from styling practices more common in adults than children 
Trichotillomania: Cognitive behavioral Consider referral to psychiatrist or 
therapy psychologist 
If severe or recalcitrant, antidepressants or 
anxiolytics may be helpful 
Lichen planopilaris Topical, intralesional, or oral glucocorticoids, Check for concomitant lichen planus on 
hydroxychloroquine, immunosuppressants the skin, nails, and oral and genital 
mucosa 
Frontal fibrosing alopecia Hydroxychloroquine, 5-a reductase inhibitors 
Central centrifugal cicatricial Topical and intralesional glucocorticoids, oral Use of hair straightener or relaxer 
alopecia tetracyclines, hydroxychloroquine, Use (especially prolonged use) of styles 
immunosuppressants, avoidance of with high tension on the hair 


associated styling practices 
ES ES aa EE maa = L y maa a ùůť” fr 


FDA-approved treatment for that condition/indication. 
DPCP = diphenylcyclopropenone; ROS = review of systems; ANA = antinuclear antibody. 
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Figure 124. This patient with alopecia areata (AA) has patches of hair loss with preservation 


of the follicular ostia and “exclamation point” hairs at the peripheral edge, which are typical of AA. 
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igure 125. This patient has traction alopecia from years of pulling her hair back in a bun. 


She demonstrates a decreased density of hair at the periphery where the tension was the greatest. 
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Figure 126. Lichen planopilaris is a cause of scarring alopecia and often demonstrates 
redness around the follicles. 
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Figure 127. Hair loss due to central centrifugal cicatricial alopeci 
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Table 35. Nail Changes Associated with Possible Systemic Diseases/Conditions 


Type of Nail Change Possible Causes 


Transverse indentations (Beau line, onychomadesis) Description: Transverse linear depressions in the nail plate; 
at the same level of the nail in most or all of the nails 


Associated with: Local injury or any severe systemic insult 
such as infection, surgery, chemotherapy 
Pitting Description: Small, punctate indentations in nail plate 
Associated with: Psoriasis, lichen planus, alopecia areata 
Splinter hemorrhages Description: Red-brown, short, fine lines in the nail bed, due 
to injury in nail bed vessels 


Associated with: Trauma, psoriasis, lichen planus, infective 
endocarditis, chronic kidney failure, autoimmune connective 
tissue diseases 


Color change 


Brown/black Subungual hematoma, nevus, melanoma, drug-induced 
(azidothymidine, minocycline) 
Yellow Aging, dermatophyte infection, yellow nail syndrome 
White nails 
Punctate Description: Nonuniform, small white macules on some 


nails, appear in different places on different nails, due to 
day-to-day trauma 


Description: White change comprises proximal half of the 
nail and the distal half is pink, red, or brown. 


Associated with: chronic kidney failure 


Half-and-half nails (Lindsey nails) 


petiyanails Description: Mostly white nail with a distal rim of normal 
color at the distal edge. 
Associated with: Liver disease, chronic heart failure, and 
normal aging 
Clubbing Description: Spongy thickening of distal digit due to 
hypervascularization 
Associated with: Pulmonary diseases, congenital heart 
disease, arteriovenous malformations, cirrhosis, 
inflammatory bowel disease, celiac disease, infective 
endocarditis, lung cancer, pachydermoperiostosis 
Koilonychia (spoon nails) Description: Upward curving of the periphery of nail to 
mimic the bowl of a spoon 
Associated with: Chronic occupational injury, iron deficiency 
anemia 
Cuticle changes; ragged torn cuticles Also known as Samitz sign 
Associated with: Dermatomyositis 
Periungual (around nail) erythema with dilated, tortuous Increased number of visible vessels near the cuticle 
vessels Associated with: Dermatomyositis and scleroderma 
Periungual (around nail) erythema with numerous fine Increased number of visible vessels near the cuticle 
vessels 


Associated with: Lupus erythematosus 
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Figure 128. This patient has dermatomyositis and has redness of the periungual skin as 
well as tortuous, dilated, and thrombosed vessels in the proximal nail fold. 
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Figure 129. Bulbous focal swelling of the periungual skin of one finger due to acute 
bacterial paronychia. 
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Figure 130. Thinning, shortening, and hyperpigmentation of the nails from lichen planus. 
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Figure 131. This pink plaque on the finger and dystrophic nail was treated as a wart, 
but a biopsy demonstrated squamous cell carcinoma. 
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Figure 132. Melanotic macule occurring on the vermilion border of the lower lip. 
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Figure 133. Oral hairy leukoplakia in a patient with AIDS. 


Oral hairy leukoplakia is a precancerous lesion that presents as white patches on the oral mucosa with changes in the surface texture. 
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Figure 134. Aphthous ulcers are characterized by painful, discrete, shallow, round-to-oval 
ulcers with a grayish base typically less than 1 cm in diameter. 
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Figure 135. Oral lichen planus on the buccal mucosa with prominent reticulated white lines 
of Wickham striae. 
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Figure 136. Lichen sclerosus is a chronic inflammatory mucocutaneous disease characterized 


by “parchment-like” or “cigarette paper” skin. Courtesy of CDC Public Health Image Library. 
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Figure 137. Black hairy tongue is most commonly associated with antibiotic use, coffee and 
tea consumption, poor oral hygiene, and smoking. 
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Figure 138. Geographic tongue (benign migratory glossitis) showing irregularly shaped, 
map-like migratory patches on the dorsal tongue. 
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Figure 139. Oral candidiasis (thrush) most commonly presents as a white, fluffy, 
nonadherent film on the tongue, buccal mucosa, or palate. 
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Figure 140. Lipodermatosclerosis with ulcer, resulting from chronic thickening of the skin 
in chronic venous stasis dermatitis. 
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Figure 141. Arterial insufficiency ulcers appear sharply demarcated or “punched out,” and 
the surrounding skin is red, taut, and tender. 
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Figure 142. Neuropathic ulcers have a hyperkeratotic rim and occur over pressure points 
such as the metatarsal heads. 
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TABLE 36. Normal Dermatologic Changes Observed During Pregnancy 


Finding Characteristics 
Hyperpigmentation 
Melasma “Mask of pregnancy,” brown patches on face 
and neck, occasionally extremities 
Linea nigra Line of pigmentation on the abdomen that 
may extent centrally from the pubis to 
xiphoid 
Nipples, areolae, axillae, genitals Skin may darken in pregnancy; moles also 
may darken 
Striae gravidarum 
Stretch marks May start pink to red and then become paler 
over time 
Hair and Nails 
Hair May thicken during pregnancy, and then loss 


of hair about 3 months postpartum is 
common (telogen effluvium) 


Nails May grow faster during pregnancy 
Vascular changes 

Spider angiomas Common on face, neck, extremities 

Hemorrhoids and varicose veins Occur in about 40% of women 

Palmar erythema Increased redness on palms seen in two 
thirds of women 

Edema Diffuse swelling can occur; lower leg edema 
is common 

Vaginal erythema (Chadwick sign) and Due to increased blood flow and congestion 

blue discoloration of cervix (Goodell 

sign) 

Gingival hyperemia and edema Occurs in some extent to all women; 


pyogenic granulomas also can occur 
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TABLE 37. Selected FDA Pregnancy Category X Drugs to Avoid During Pregnancy and 
Lactation 


Acitretin 
Danazol 
Estrogens 
Finasteride 
5-Fluorouracil 
Flutamide 
Isotretinoin 
Methotrexate 
Stanozolol 
Tazarotene (topical) 
Thalidomide 
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TABLE 38. Common Skin Findings of Intrinsic Aged Versus Photoaged Skin 


Intrinsic Aging Photoaging 
Thinned epidermis Coarse furrows 
Loss of subcutaneous fat Fine wrinkles 
Fine wrinkles Diffuse pigmentation; “bronzing” 
Dry, flaky skin Lentigines 
Loss of elasticity Pebbly texture of skin (elastosis) 
Skin pallor Solar purpura 
Decreased skin temperature Telangiectasia 
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Figure 143. Actinic purpura on the forearm of a patient with an iatrogenic fistula. 
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Figure 144. Severe xerotic eczema is characterized by redness and a “tile-like” pattern on 


dry skin (xerosis) with evidence of trauma from scratching. This typically occurs during midwinter in northern climates. 
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Figure 145. Erythema due to inflammation can be difficult to distinguish in people with 
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more skin color. This patient has secondary syphilis manifesting as dark brown patches without erythema. 
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Figure 146. Symmetric patches of generalized vitiligo on the eyelids. 
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Figure 147. Skin-colored papules and plaques on the posterior scalp and nape of the neck 
from acne keloidalis nuchae. 
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Figure 148. Large keloid on the earlobe as a result of an ear piercing. 
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Figure 149. Acral lentiginous melanoma presents on an acral site such as the foot or hand 
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and may involve the nail. It often has an irregular shape, color variation, and in later stages may ulcerate. 
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Figure 150. Longitudinal melanonychia showing hyperpigmentation at the proximal nail 
fold, a clinical sign suggesting the presence of subungual melanoma. 
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Prediabetes and diabetes mellitus can be diagnosed based on the elevated results from one of the following screening 
tests repeated on two separate occasions: fast- ing plasma glucose, 2-hour postprandial glucose during an oral glucose 
tolerance test, or hemoglobin A... 


Lifestyle modifications are a cost-effective intervention HVC that has been proven to decrease the risk of patients 
with prediabetes developing type 2 diabetes by 41% to 58%. 


Lifestyle interventions should be implemented to meet glycemic goals in women with gestational diabetes; however, 


when these are not met, insulin should be initiated. 


Blood glucose monitoring, including self-monitoring of blood glucose levels, hemoglobin A,_ levels, or continuous 
glucose monitoring, is recommended for patients with diabetes mellitus requiring multiple daily insulin injections or 
continuous intravenous insulin injection therapy. 


Lifelong insulin therapy is the first-line treatment for type 1 diabetes; physiologic insulin therapy reduces 
early microvascular disease by 34% to 76% in patients with type 1 diabetes mellitus compared with 


nonphysiologic regimens. 


For patients with type 2 diabetes mellitus, metformin is recommended first-line therapy and should be initiated in 
conjunction with lifestyle modifications; it has a lower incidence of hypoglycemia and weight gain compared with 


some of the other oral agents and insulin. 


For critically ill patients with type 2 diabetes mellitus, intravenous insulin infusion therapy should be initiated when 
plasma glucose levels exceed 180 to 200 mg/dL (10-11.1 mmol/L); glucose goals on intravenous insulin are 140 to 
200 mg/dL (7.8-11.1 mmol/L) with frequent bedside point-of-care monitoring every 1 to 2 hours. 


Hypoglycemia is defined as a plasma glucose level less than 70 mg/dL (3.9 mmol/L) and is associated with significant 
morbidity and mortality. 


The development of hyperglycemic hyperosmolar syndrome is less acute than that of diabetic ketoacidosis and may 
take days to weeks to develop; however, hyperglycemic hyperosmolar syndrome typically presents with more extreme 
hyperglycemia and mental status changes compared with diabetic ketoacidosis. 


High-intensity statin therapy is indicated for patients with diabetes and known cardiovascular or vascular disease; 
LDH cholesterol greater than 190 mg/dL (4.9 mmol/L), or atherosclerotic cardiovascular disease 10-year risk of 
equal to or greater than 7.5%. 


Optimal blood glucose and blood pressure control can prevent or delay the progression of diabetic retinopathy; 
however, laser photocoagulation is used to treat diabetic retinopathy as the severity progresses. 


Elevated urinary albumin excretion is defined as greater than or equal to 30 mg/g in a spot urine measurement; 
annual measurements of serum creatinine and an estimated glomerular filtration rate can be utilized in conjunction 
with the urine albumin measurement to determine the presence of diabetic nephropathy and, if present, the stage of 
chronic kidney disease. 


Distal symmetric polyneuropathy (DPN) is the most common form of diabetic neuropathy, and it presents as a 
sensation of numbness or burning pain in a stocking-glove distribution; management may require one or more classes 
of drugs, including antidepressants (amitriptyline, venlafaxine, duloxetine, paroxetine), anticonvulsants (pregabalin, 


gabapentin, valproate), or capsaicin cream. 
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e Incidentally noted pituitary tumors are common, and biochemical testing is informed by findings on history and 


physical examination. 


e Pituitary masses can compress the normal pituitary gland, causing hormone deficiencies; a large pituitary mass 
may cause panhypopituitarism in which there is impaired secretion of all pituitary hormones. 


e Nonfunctioning pituitary tumors that are growing or causing mass effect are treated with neurosurgery. 
e Pituitary tumors and surgery for pituitary tumors are the most common causes of hypopituitarism. 


e Patients with secondary cortisol deficiency have isolated glucocorticoid deficiency without mineralocorticoid 
deficiency; in addition, they do not develop hyperpigmentation or bronzing of the skin because adrenocorticotropic 


hormone and pro-opiomelanocortin are not hypersecreted. 


e Isolated adult-onset growth hormone deficiency is extremely rare, and its clinical significance is debated; evaluation 


for growth hormone deficiency should be reserved for adults with at least one known pituitary hormone deficiency. 


e In the patient with polyuria, diabetes insipidus is diagnosed by clinical symptoms with simultaneous laboratory 
evidence of inability to concentrate urine with elevated serum sodium and osmolality, and inappropriately low urine 


osmolality; a water deprivation test can confirm the diagnosis. 
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TABLE 1. Screening Guidelines for Type 2 Diabetes Mellitus in Asymptomatic Adults 


ADA 


USPSTF 


Screening criteria 


Additional screening 
criteria 


Additional screening 
considerations 


Screening intervals 


BMI = 25° and at least one additional risk 
factor: 

Physical inactivity 

First-degree relative with diabetes 
High-risk race/ethnicity (black, Latino, 
Native American, Asian American, Pacific 
Islander) 

Delivery of a baby weighing > 4.1 kg (9 Ib) 
History of GDM 

Hypertension (= 140/90 mm Hg or on 
antihypertensive medication) 


HDL cholesterol < 35 mg/dL (0.90 mmol/L) 
and/or triglyceride level > 250 mg/dL (2.82 
mmol/L) 

Polycystic ovary syndrome 

Hemoglobin Ai. 2 5.7%, IGT, or IFG on 
previous testing 

Other conditions associated with insulin 
resistance (severe obesity, acanthosis 
nigricans) 

History of CVD 


All patients age 45 years or older 


Use of glucocorticoids or antipsychotics 


3-year intervals if results are normal. Yearly 
testing if prediabetes (hemoglobin Aic 
between 5.7% and 6.5%, IGT, IFG) is 
diagnosed. 


2008 guidelines: 

Sustained BP >135/80 mm Hg treated or 
untreated 

2014 updated draft: 

Screening of adults in primary care 
settings with at least one of the following 
risk factors for IFG, IGT or type 2 
diabetes mellitus: 

Age 2 45 years 

Overweight or obese 

First-degree relative with diabetes 
History of GDM 

History of polycystic ovary syndrome 
High-risk race/ethnicity (black, American 
Indian/Alaska Native, Asian American, 
Hispanic/Latino, and Native 
Hawaiian/Pacific Islander) 


Patients age 45 years or younger with 
any of the other risk factors in the 
screening criteria 


3-year intervals if low-risk and normal 
plasma glucose values. In high-risk adults 
or those with near apnormal test values, 
yearly testing may be beneficial. 


*At-risk BMI may be lower in some ethnic groups. 


ADA = American Diabetes Association; BP = blood pressure; CVD = cardiovascular disease; GDM = gestational diabetes mellitus; 
IFG = impaired fasting glucose; IGT = impaired glucose tolerance; USPSTF = U.S. Preventive Services Task Force. 


Data from American Diabetes Association. Classification and diagnosis of diabetes. Sec. 2. In Standards of Medical Care in 


Diabetes-2015. Diabetes Care 2015 


;38 Suppl 1:S8-16. [PMID: 25537714] 
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TABLE 2. Diagnostic Criteria for Diabetes Mellitus? 


Test 


Normal Range 


Increased Risk for 


Diabetes 


Diabetes 
(Prediabetes) 


Random plasma glucose 


Classic hyperglycemic 
symptoms plus a random 
plasma glucose 2200 
mg/dL (11.1 mmol/L) 


Fasting plasma glucose? <100 mg/dL 100-125 mg/dL 2126 mg/dL 
(5.6 mmol/L) (5.6-6.9 mmol/L) (7.0 mmol/L) 
Plasma glucose during a 2- <140 mg/dL 140-199 mg/dL 2200 mg/dL 
hour 75-g OGTT (7.8 mmol/L) (7.8-11.0 mmol/L) (11.1 mmol/L) 
Hemoglobin Aic <5.7% 5.7% - 6.4% 26.5% 


OGTT = oral glucose tolerance test. 


*In the absence of hyperglycemic symptoms, an abnormal fasting plasma glucose, OGTT, or hemoglobin Ai: should be confirmed by 
repeat testing. The same test should be used when repeating the measurement for confirmation. If two different tests are 
performed and only one has abnormal results, the American Diabetes Association recommends repeating the test with the 
abnormal results. 

‘Fasting for at least 8 hours. 

Data from American Diabetes Association. (2) Classification and diagnosis of diabetes. Diabetes Care 2015 Jan;38 Suppl:S8-S16. 
[PMID: 25537714] 
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TABLE 3. Classification of Diabetes Mellitus 


Insulin Deficiency? 


Immune-mediated 

Type 1 diabetes 

LADA 

Rare forms: “stiff man” syndrome, anti-insulin receptor antibodies 
Idiopathic (seronegative) 
Acquired 


Diseases of the exocrine pancreas: pancreatitis, trauma/pancreatectomy, neoplasia, cystic fibrosis, hemochromatosis, 
fibrocalculous, pancreatopathy 


Infections: congenital rubella 


Drug-related: Vacor (rat poison), intravenous pentamidine 


Insulin Resistance 


Type 2 Diabetes? 


Ketosis prone“ 


Other or Rare Types 


Genetic defects in beta-cell function (including six distinct MODY syndromes) 
Genetic defects in insulin action 


Endocrinopathies: 
(acromegaly, Cushing syndrome, glucagonoma, pheochromocytoma, hyperthyroidism)‘ 
(somatostatinoma, aldosteronoma)*® 


Drug-related: 


(glucocorticoids, thiazides, B-blockers, diazoxide, tacrolimus, cyclosporine, niacin, HIV protease inhibitors, atypical 
antipsychotics [clozapine, olanzapine])‘ 


Genetic syndromes: 
Down syndrome’ 


Wolfram syndrome (DIDMOAD)" 


(Klinefelter, Turner, and Prader-Willi syndromes; myotonic dystrophy)? 


DIDMOAD= diabetes insipidus, diabetes mellitus, optic atrophy, and deafness; LADA = late autoimmune diabetes in adults; MODY= 
maturity-onset diabetes of the young. 


*Beta-cell destruction usually leading to absolute insulin deficiency. 

ÞInsulin resistance with progressive relative insulin deficiency. 

“More common in nonwhite patients who present with diabetic ketoacidosis but become non-insulin dependent over time. 
‘Impaired insulin action. 

“Impaired insulin secretion. 

‘Impaired insulin secretion, impaired insulin action or altered hepatic glucose metabolism. 

%Insulin deficiency, immune-mediated. 

"Insulin deficiency. 
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TABLE 4. AHA/NHLBI Criteria for the Definition of the Metabolic Syndrome 


Clinical Criteria Qualifying Measurements 
(Must meet at least 3 of the 5 criteria) 


Waist circumference? Men 40 in (102 cm)? 
Women 35 in (89 cm)* 
Fasting TG 2150 mg/dL (1.7 mmol/L) or 


Drug therapy targeting increased TG 
HDL cholesterol Men <40 mg/dL (1.0 mmol/L) 

Women <50 mg/dL (1.3 mmol/L) or 

Drug therapy targeting decreased HDL 
Blood pressure Systolic 2130 mm Hg or 

Diastolic >85 mm Hg or 
Fasting glucose Drug therapy for hypertension 

Blood glucose 2100 mg/dL (5.6 mmol/L) or 


Drug therapy for increased glucose 


AHA = American Heart Association; HDL = high-density lipoprotein cholesterol; NHLBI = National Heart, Lung, and Blood Institute; 
TG = triglycerides. 


*Some individuals with minimally elevated waist circumference measurements [e.g., (men 37-39 in or 94-101 cm) or (women 31- 
34 in or 80-87 cm)] may still be at risk for type 2 diabetes or cardiovascular disease and will benefit from lifestyle interventions. 


ÞA lower waist circumference of 35 in (89 cm) should be used for Asian American men. 
€A lower waist circumference of 31 in (80 cm) should be used for Asian American women. 


Data from Grundy SM, Cleeman JI, Daniels SR, et al. Diagnosis and management of the metabolic syndrome: An American Heart 
Association/National Heart, Lung, and Blood Institute Scientific Statement: Executive Summary. Circulation. 2005 Oct 
25;112(17):2735-52. [PMID: 16157765] 
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TABLE 5. Strategies to Prevent or Delay Onset of Type 2 Diabetes Mellitus 


Intervention Effectiveness 


Diet and exercise Sustained weight loss of 7%, with at least 150 minutes of 
moderate exercise per week, shown to delay onset of 
diabetes by up to 3 years 


Smoking cessation Modestly effective as long as it does not cause weight gain, 
but is always recommended 

Bariatric surgery Effective if used in morbidly obese persons (BMI >40) 

Metformin? Shown to delay onset of diabetes by up to 3 years 

Lipase inhibitors (orlistat) Shown to delay onset of diabetes by up to 3 years 

a-Glucosidase inhibitors (acarbose, voglibose) Shown to delay onset of diabetes by up to 3 years 

Thiazolidinediones (troglitazone, rosiglitazone, pioglitazone) Shown to delay onset of diabetes by up to 3 years 

Insulin and insulin secretagogues (sulfonylureas, Ineffective 

meglitinides) 

ACE inhibitors and angiotensin receptor blockers Ineffective 

Estrogen-progestin Modest effect only 


*Preferred. 
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TABLE 6. American Diabetes Association Recommended Outpatient Glycemic Goals for 


Adults with Diabetes Mellitus 


State of Characteristics of Hemoglobin A1 Preprandial Postprandial 
Health Patients Capillary Capillary 
Glucose? Glucose (1-2 
hours after 
meal)? 
Healthy Early in disease course < 7.0% without 70-130 mg/dL (3.9- <180 mg/dL 


Few comorbidities 
Preconception 
Patient preference 
Life expectancy >10 


years 

Complex health Significant 

issues comorbidities, including 
advanced 


atherosclerosis or 
microvascular 
complications 


Longer duration of 
diabetes 


Frequent hypoglycemia 
Hypoglycemia 
unawareness 

Life expectancy <10 
years 


Older adults Few comorbidities 


Extended life 
expectancy 


No impairment of 
cognition or function 
Multiple comorbidities 
Hypoglycemic risk 
Fall risk 

Mild impairments in 
cognition and function 
Poor health 


Chronic comorbidities 
with end-stage disease 
Long-term care 
placement 
Moderate-to-severe 
impairment in cognition 
and function 

Limited life expectancy 


Pregnant women Preexisting type 1 or 


type 2 diabetes 


Gestational diabetes 


severe recurrent 
hypoglycemia 
(<6.5% for select 
patients)? 


<8.0% without 
severe recurrent 
hypoglycemia 


<7.0%-7.5% without 
severe recurrent 
hypoglycemia 


<8.0% without 
severe recurrent 
hypoglycemia 


<8.5% without 
severe recurrent 
hypoglycemia 


<6.0% without 
severe recurrent 
hypoglycemia 


7.2 mmol/L) 


90-130 mg/dL (5.0- 


7.2 mmol/L) 


90-150 mg/dL (5.0- 


8.3 mmol/L) 


100-180 mg/dL 
(5.6-10.0 mmol/L) 


60-99 mg/dL (3.3- 
5.4 mmol/L) 


<95 mg/dL (5.3 
mmol/L) 


(10.0 mmol/L) 


100-129 mg/dL (5.4- 
7.1 mmol/L) 


1-hour after meal: 
<140 mg/dL (7.8 
mmol/L) 

2-hours after meal: 
<120 mg/dL (6.7 
mmol/L) 


Se eee 
*Recommended if goal can be met without severe recurrent hypoglycemia. 
>This can be considered for patients with an early diagnosis of diabetes mellitus, no significant cardiovascular disease, or managed 
with lifestyle modifications or metformin. 
If severe recurrent hypoglycemia is present, there is no recommended hemoglobin Ai: goal, as modification of the patient’s 
diabetes mellitus regimen to resolve severe recurrent hypoglycemia should take precedence. When severe recurrent hypoglycemia 
is resolved, an hemoglobin Ai, goal can be chosen, and treatment decisions can again be made based on that individualized 
hemoglobin Ac goal without frequent hypoglycemia. 
Data from American Diabetes Association. Glycemic targets. Sec. 6. In Standards of Medical Care in Diabetes-2015. Diabetes Care. 
2015;38(Suppl 1):S33-S40. [PMID: 25537705]. (Modification of Table 6.2 (p. S37). 
Data from American Diabetes Association. Older adults. Sec. 10. In Standards of Medical Care in Diabetes-2015. Diabetes Care. 
2015;38(Suppl 1):S67-S69. [PMID: 25537711]. (Modification of Table 10.1 (p. S68). 
Data from American Diabetes Association. Management of diabetes in pregnancy. Sec. 12. In Standards of Medical Care in 
Diabetes-2015. Diabetes Care. 2015;38(Suppl 1):S77-S79. [PMID: 25537713]. 
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TABLE 7. Comparison of Hemoglobin Aı. Value and Estimated Plasma Glucose Level 


Hemoglobin Ai, (%) Estimated Average Plasma Glucose Level 
mg/dL(mmol/L) 
6 126 (7.0) 
7 154 (8.6) 
8 183 (10.2) 
9 212 (11.8) 
10 240 (13.4) 
11 269 (14.9) 
12 298 (16.5) 


Adapted with permission of American Diabetes Association, from Translating the A1C assay into estimated average glucose values. 
Nathan DM, Kuenen J, Borg R, Zheng H, Shoenfeld D, Heine RJ; A1C-derived average glucose study group. [erratum in Diabetes 
Care. 2009;32(1):207]. Diabetes Care. 2008;31(8):1476. [PMID: 18540046] 
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TABLE 8. Pharmacokinetic Properties of Insulin Products? 


Insulin Type Onset Peak Duration 

Rapid-acting or analogue (lispro, aspart, glulisine) 5-15 min 45-90 min 2-4h 
Short-acting (regular) 0.5-1h 2-4h 4-8h 
NPH insulin 1-3h 4-10h 10-18 h 
Detemir 1-2h None? 12-24 h€ 
Glargine 2-3 h None? 20-24+ h 
Pre-mixed insulins 

70% NPH/30% regular 0.5-1 h 2-10 h 10-18 h 

50% NPH/50% regular 0.5-1 h 2-10 hf 10-18 h 

75% NPL/25% lispro 10-20 min 1-6 h 10-18 h 

50% NPL/50% lispro 10-20 min 1-6 hf 10-18 h 

70% NPA/30% aspart 10-20 min 1-6 h 10-18 h 


NPA = neutral protamine aspart; NPH = neutral protamine Hagedorn; NPL = neutral protamine lispro. 


*The time course of each insulin varies significantly between persons and within the same person on different days. Therefore, the 
time periods listed should be considered general guidelines only. 


Both insulin detemir and insulin glargine can produce a peak effect in some persons, especially at higher doses. 

‘The duration of action for insulin detemir varies depending on the dose given. 

4Premixed insulins containing a larger proportion of rapid- or short-acting insulin tend to have larger peaks occurring at an earlier 
time than mixtures containing smaller proportions of rapid and short-acting insulin. 
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TABLE 9. Pharmacologic Agents Used to Lower Blood Glucose Levels in Type 2 Diabetes 
Mellitus 


Class Mechanism of Effect on Risks and Long-Term 
Action Weight Concerns Studies on 
Definitive 
Outcomes 
Insulin? Decreases hepatic Increase Hypoglycemia; insulin Decrease in both 
glucose production, allergy (rare) microvascular and 
increases peripheral macrovascular 
glucose uptake events 
Sulfonylureas Stimulate insulin Increase Hypoglycemia Decrease in 
(tolbutamide, secretion (especially in drugs microvascular 
chlorpropamide, glipizide, with long half-lives or events but possible 
glyburide, gliclazide, in older populations); increase in 
glimepiride)? weight gain macrovascular 
events with 
tolbutamide, 
chlopropamide, 
glyburide, and 
glipizide; not seen 
with gliclazide or 
glimepiride 
Biguanides (metformin)? Decrease hepatic Neutral Diarrhea and Decrease in both 
glucose production, abdominal discomfort; microvascular and 
increase insulin- lactic acidosis (rare); macrovascular 
mediated uptake of contraindicated in events 
glucose in muscles presence of 
progressive liver, 
kidney or cardiac 
failure 
a-Glucosidase inhibitors Inhibit polysaccharide Neutral Flatulence; abdominal May reduce CVD 
(acarbose, miglitol, absorption discomfort events 
voglibose)? 
Thiazolidinediones Increase peripheral Increase Fluid retention; heart Unclear whether 
(rosiglitazone, uptake of glucose, failure; macular pioglitazone causes 
pioglitazone)” decrease hepatic edema; osteoporosis net harm or good 
glucose production (possible increased 
risk of bladder cancer 
with pioglitazone) 
Meglitinides (repaglinide, Stimulate insulin Increase Hypoglycemia None 
nateglinide)? release 
Amylinomimetics Slow gastric Decrease Nausea; vomiting; None 
(pramlintide)? emptying, suppress increased 
glucagon secretion, hypoglycemic risk with 
increase satiety insulin 
GLP-1 mimetics (exenatide Slow gastric Decrease Hypoglycemia when None 
and liraglutide)* emptying, suppress used in combination 
glucagon secretion, with sulfonylureas; 
increase satiety nausea and vomiting; 
possible increased risk 
of pancreatitis and 
chronic kidney disease 
DPP-4 inhibitors Slow gastric Neutral Hypoglycemia when No increase in 
(sitagliptin, saxagliptin, emptying, suppress used in combination ischemic 
vildagliptin, linagliptin, glucagon secretion with sulfonylureas; cardiovascular 
alogliptin)? nausea; increased risk events; increased 
of infections; possible rate of 
increased risk of hospitalization for 
pancreatitis heart failure with 
saxagliptin 
SGLT2 inhibitors Increases kidney Decrease Hypoglycemia with None 


(dapagliflozin and 
canagliflozin)° 


excretion of glucose 


insulin secretagogues 
and insulin; 
hypotension; kidney 
impairment; 
hypersensitivity 
reactions; increased 
candidal genital 
infections and urinary 
tract infections 


CVD = cardiovascular disease; DPP-4 = dipeptidy! peptidase-4; GLP-1 = glucagon-like peptide-1; MI = myocardial infarction; 
PPARy = peroxisome proliferator-activated receptor-y; SGLT2 = sodium-glucose co-transporter 2. 
‘Injection. 
Oral. 
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TABLE 10. Differential Diagnosis of Spontaneous Fasting Hypoglycemia? in a Patient 
Without Diabetes 


Diagnosis Serum Plasma Plasma Serum f- Serum Urine or 
Insulin C- Proinsulin hydroxybutyrate Insulin Blood 
Peptide Antibodies Metabolites 

of 
Sulfonylureas 
or 
Meglitinides 

Insulinoma il ii il l Negative Negative 

Surreptitious T tT T l Negative Positive 

use of 

sulfonylureas 

of 

meglitinides 

Surreptitious T l J l Negative Negative 


use of insulin 


Insulin tT tT T 4 Positive Negative 
autoimmune 
hypoglycemia 


*Symptomatic hypoglycemia, fasting plasma glucose 55 mg/dL (3.1 mmol/L) or lower, and prompt symptomatic relief with 
correction of hypoglycemia (Whipple triad). 


Data from Cryer PE, Axelrod L, Grossman AB, et al. Evaluation and management of adult hypoglycemic disorders: an Endocrine 
Society Clinical Practice Guideline. J Clin Endocrinol Metab. 2009 Mar;94(3):709-28. [PMID: 19088155] 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


Figure 1. Spectrum of metabolic decompensation that occurs in diabetic ketoacidosis. 
DKA = diabetic ketoacidosis. 
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TABLE 11. Management of Hyperglycemic Crisis (DKA and HHS) 


Fluids 


Assess for volume status, 
then give 0.9% saline at 1 
L/h initially in all patients, 
and continue if patient is 
severely hypovolemic. 
Switch to 0.45% normal 
saline at 250-500 mL/h if 
corrected serum sodium 
level becomes normal or 
high. When the plasma 
glucose level reaches 200 
mg/dL (11.1 mmol/L) in 
patients with DKA or 300 
mg/dL (16.7 mmol/L) in 
HHS, switch to 5% 
dextrose with 0.45% 
normal saline at 150-250 
mL/h. 


Insulin (Regular) 


Give regular insulin, 0.1 
unit/kg, as an intravenous 
bolus followed by 0.1 
unit/kg/h as an intravenous 
infusion; if the plasma 
glucose level does not 
decrease by 10% in the 
first hour, give an 
additional bolus of 0.14 
unit/kg and resume 
previous infusion rate; 
when the plasma glucose 
level reaches 200 mg/dL 
(11.1 mmol/L) in DKA and 
300 mg/dL (16.7 mmol/L) 
in HHS, reduce to 0.02- 
0.05 unit/kg/h, and 
maintain the plasma 
glucose level between 150- 
200 mg/dL (8.3 mmol/L) 
until anion gap acidosis is 
resolved in DKA. 


Potassium 


Assess for adequate kidney 
function, with adequate 
urine output 
(approximately 50 mL/h). 
If serum potassium is <3.3 
mEq/L (3.3 mmol/L), do 
not start insulin but instead 
give intravenous potassium 
chloride, 20-30 mEq/h, 
through a central line 
catheter until the serum 
potassium level is >3.3 
mEq/L (3.3 mmol/L); then 
add 20-30 mEq of 
potassium chloride to each 
iter of intravenous fluids to 
keep the serum potassium 
evel in the 4.0-5.0 mEq/L 
(4.0-5.0 mmol/L) range. If 
he serum potassium level 
is >5.2 mEq/L (5.2 
mmol/L), do not give 
potassium chloride but 
instead start insulin and 
intravenous fluids and 
check the serum potassium 
evel every 2 hours. 


DKA = diabetic ketoacidosis; HHS = hyperglycemic hyperosmolar syndrome. 
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Correction of 
Acidosis 


If pH is <6.9, give sodium 
bicarbonate, 100 mmol in 
400 mL of water, and 
potassium chloride, 20 
mEq, infused over 2 hours. 
If pH is 6.9 or greater, do 
not give sodium 
bicarbonate. 


TABLE 12. Screening Recommendations for Chronic Complications of Diabetes 


Chronic Clinical When to Start Screening Preferred 
Complication Situation Screening Frequency Screening Test 

Retinopathy Type 1 diabetes At 5 years after Annually? Dilated and 
diagnosis comprehensive eye 

examination 

Type 2 diabetes At diagnosis Annually? Dilated and 


Nephropathy 


Neuropathy (distal 
symmetric 
polyneuropathy) 


Cardiovascular 
disease 


In pregnant women 
with either type of 
diabetes 


In women with 
either type of 
diabetes planning to 
conceive 


Type 1 diabetes 


Type 2 diabetes 


Type 1 diabetes 


Type 2 diabetes 


Hypertension 


Dyslipidemia 


First trimester 


During 
preconception 
planning 


At 5 years after 
diagnosis 


At diagnosis 


At 5 years after 
diagnosis 


At diagnosis 


At diagnosis 


At diagnosis 


Every trimester and 
then closely for 1 year 
postpartum 


Same as 
recommendations for 
pregnant women once 
conception occurs 


Annually” 


Annually? 


Annually 


Annually 


Every visit 


Annually® 


comprehensive eye 
examination 


Dilated and 
comprehensive eye 
examination 


Dilated and 
comprehensive eye 
examination 


Albumin-creatinine 
ratio on random spot 
urine 


Albumin-creatinine 
ratio on random spot 
urine 


10 g monofilament, 
128-Hz tuning fork, 
ankle reflex 


10 g monofilament, 
128-Hz tuning fork, 
ankle reflexes 


Blood pressure 
measurement 


Fasting lipid profile 


aIt is reasonable to screen every 2 years if no diabetic retinopathy is present and to screen more often than annually if diabetic 
retinopathy is advanced or progressing rapidly. 


>The American Diabetes Association guidelines state that it is reasonable to assess progression of disease and response to 
therapeutic interventions with continued monitoring of urine albumin excretion. 


“It is reasonable to screen every 2 years if lipid parameters are at goal. 
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TABLE 13. Initial Testing for Pituitary Hormone Deficiency and Excess 


Pituitary Hormone Excess 


Pituitary Hormone Peripheral Hormone Initial Test(s) 


ACTH Cortisol 24 hour urine free cortisol 
(x2) OR nocturnal salivary 
cortisol (x2) OR overnight 
low dose dexamethasone 
test 


ADH ADH Simultaneous serum and 
urine sodium, serum and 
urine osmolality 


GH IGF-1 IGF-1 
TSH T4, triiodothyronine TSH, free (or total) T4 


Pituitary Hormone Deficiency 


Pituitary Hormone Peripheral Hormone Initial Test(s) Confirmatory Test? 

ACTH Cortisol Simultaneous ACTH, ACTH stimulation test 
cortisol 

ADH Simultaneous serum Water deprivation test 
sodium, urine and serum 
osmolality 

LH and FSHb Sex hormones Simultaneous LH, FSH, 
testosterone (male), estriol 
(female) 

TSH T4, triiodothyronine Simultaneous TSH, free (or 
total) T4 


ACTH = adrenocorticotropic hormone; ADH = antidiuretic hormone; FSH = follicle -stimulating hormone; GH = growth hormone; 
IGF-1 = insulin-like growth factor 1; LH = luteinizing hormone; T4 = triiodothyronine; TSH = thyroid-stimulating hormone. 

*See Table 3 for additional information on confirmatory testing for pituitary dysfunction. 

’Routine testing for deficiency is not recommended without specific signs of deficiency such as amenorrhea, gynecomastia, or 
impotence. 
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Figure 2. A coronal MRI (/eft) and sagittal MRI (right) showing the pituitary gland 
(open arrow), pituitary stalk (thin arrow), optic chiasm (arrowhead), 


sphenoid sinus (star), and carotid artery (curved arrow). 
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Figure 3. A coronal MRI (/eft) and sagittal MRI (right) showing a large pituitary 


macroadenoma. The normal pituitary gland and the optic chiasm cannot be seen because of compression from the tumor. The tumor is 
invasive into the left cavernous sinus. Likely, the tumor appears heterogeneous because of internal necrosis. 
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TABLE 14. Causes of Hypopituitarism 


Pituitary adenoma 
Pituitary surgery 

Pituitary radiation 
Pituitary apoplexy 
Pituitary infarction 
Craniopharyngioma 
Metastatic tumor 
Meningioma 

Lymphocytic hypophysitis 
Sarcoidosis 

Langerhans cell histiocytosis 
Lymphoma 
Hemochromatosis 
Congenital deficiencies 


Hypothalamic disease 
nn ,,, — 
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TABLE 15. Dynamic Testing for Pituitary Dysfunction 


Indication 


ACTH (cortisol) 


deficiency test 


ADH deficiency (DI) 


Test 


ACTH stimulation 


Water deprivation 


test, followed by 
desmopressin 


challenge if 
indicated 


Growth hormone 
excess 
(acromegaly) 


test 


Glucose tolerance 


Technique 


Measure baseline serum cortisol 
level. Administer 250 ug of 
synthetic ACTH. Measure cortisol 
levels at 30 and 60 minutes. 


Patient empties bladder, and 
baseline weight is measured. 
Measure urine volume and 
osmolality hourly. Measure serum 
sodium, osmolality, and weight 
every 2 hours. 


The test is stopped when one of 
the following occurs: 


- Urine osmolality exceeds 
600 mOsm/kg H20 

- Patient has lost 5% of body 
weight 

- Urine osmolality is stable 
for 2-3 h while serum 
osmolality rises 


= Plasma osmolality >295 
mOsm/kg H20 

- Serum sodium >145 mEq/L 
(145 mmol/L) 


Desmopressin challenge if final 
urine osmolality <600 mOsm/kg 
H20, serum osmolality >295 
mOsm/kg H20, or serum sodium 
>145 mEq/L (145 mmol/L): 


Give desmopressin 1 ug 
subcutaneously. 


Measure urine osmolality every 
30 minutes for 2 hours. 


75 g oral glucose tolerance test. 
Measure glucose and GH at 0, 30, 
60, 90, 120, and 150 minutes. 


Interpretation 


Serum cortisol level >18 g/dL 
(496.8 nmol/L) indicates a normal 
response. 


Water deprivation test interpretation: 
Urine osmolality >600 mOsm/kg H20 
is a normal response to water 
deprivation, indicating ADH production 
and peripheral effect are intact. 

Urine osmolality <600 mOsm/kg H20, 
serum osmolality >295 and/or serum 
sodium >145 are diagnostic of DI. 


Desmopressin challenge interpretation: 


>100% increase in urine osmolality is 
diagnostic of complete central DI. 


0% increase in urine osmolality is 
diagnostic of complete nephrogenic DI. 


>50% increase in urine osmolality is 
diagnostic of partial central DI. 


<50% increase in urine osmolality is 
diagnostic of partial nephrogenic DI. 


GH <0.2 ng/mL (2 ug/L) is a normal 
response. GH 21.0 ng/mL (1 ug/L) 
(or 20.3 ng/mL [3 ug/L] on an 
ultrasensitive assay) is diagnostic of 
acromegaly. 


ACTH = adrenocorticotropic hormone; ADH = antidiuretic hormone; DI = diabetes insipidus; GH = growth hormone. 
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TABLE 16. Causes of Hyperprolactinemia 


Physiologic Medications Other 
Pregnancy Antipsychotic agents? Prolactinoma 
Lactation Metoclopramide Pituitary tumor—stalk compression 


Nipple stimulation 


Cimetidine 
Verapamil 
Methyldopa 
Opiates 


Cocaine 


Hypothyroidism 


Cirrhosis 


Chronic kidney disease 


* Including risperidol, olanzapine, haloperidol, chlorpromazine, and clomipramine. 
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Figure 4. Catecholamine hormones are produced in the adrenal medulla and sympathetic 


DOPA 


Dopamine 


© 


D 


© 


Norepinephrine Normetanephrines 


Epinephrine Metanephrines 


© 


Dihydroxymandelic acid Vanillylmandelic acid 


ganglia. The pathways of synthesis and degradation are shown. Excessive catecholamine secretion can occur with pheochromocytomas 
and paraganglionomas. 

1 = Tyrosine hydroxylase 

2 = DOPA decarboxylase 

3 = Dopamine B-hydroxylase 

4 = Phenylethanolamine N-methyltransferase (PNMT) 

5 = Monoamine oxidase (MAO) 

6 = Catechol-O-methyltransferase (COMT) 
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TABLE 17. Dose Equivalence and Relative Potencies of Common Synthetic Oral 
Glucocorticoids 


Synthetic Glucocorticoid Equivalent Biologic Relative Anti- Relative 
Replacement Half-Life Inflammatory Mineralocorticoid 
Dose (mg)? (hours) Potency” Potency © 
Hydrocortisone 20 8-12 1 1/125 
Prednisolone/prednisone 5 18-36 4 1/156 
Methylprednisolone 4 18-36 5 0 
Dexamethasone 0.75 36-54 25-50 0 


*Denotes common glucocorticoid dosing for primary adrenal failure equivalent to hydrocortisone, 20 mg. 
’anti-inflammatory potency relative to hydrocortisone. 
“Mineralocorticoid potency relative to fludrocortisone. 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


TABLE 18. Clinical Features of Cushing Syndrome 


Specific Findings Less Specific Findings Associated Conditions? 

Centripetal obesity Easy bruising Osteoporosis 
Facial plethora Excessive skin fragility Hypertension 
Supraclavicular fat pads Proximal muscle weakness Diabetes mellitus 
Dorsocervical fat pads Impaired memory Obesity 
Wide violaceous striae Temporal balding? Depression 

Hirsutism (in women)? Hypokalemia 

Menstrual abnormalities? Nephrolithiasis 

VTE/PE 


PE = pulmonary embolism; VTE = venous thromboembolism. 
*Medical disorders that may be seen in association with but are not specific for Cushing syndrome. 
‘Features of androgen excess seen with pituitary corticotroph adenoma or adrenocortical carcinoma. 
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Figure 5. Wide violaceous striae are seen on the abdomen of a patient with 


Cushing syndrome. Striae larger than 1 cm in width are highly specific for hypercortisolism. 
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Figure 6. Algorithm to confirm or rule out the diagnosis of Cushing syndrome. 


Clinically 
suspected CS 


Exclude use of 
exogenous 
glucocorticoids 


hy 


Exclude physiologic 


Perform initial testing: 
- 24 hr UFC? 


- 1 mg DST 
- LN salivary cortisol? 


Abnormal: 


percortisolism 


| 


Vv 


Normal 


Physiologic 
hypercortisolism -———————>|_ CS unlikely 
suspected 


Physiologic 
hypercortisolism 
excluded 
Abnormal: Additional Normal 
Ge confira ad isina >| Repeat initial abnormal 


test; do additional tests 


[ee 


CS = Cushing syndrome; DST = dexamethasone suppression test; LN salivary cortisol = late-night salivary cortisol; 


UFC = urine free cortisol. 
aMust be performed at least twice. 
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TABLE 19. Typical Imaging Characteristics of Adrenal Masses 


Adrenal Mass 


Overall 


CT 


MRI Signal 
Intensity? 


Adrenal adenoma 


Adrenocortical carcinoma 


Pheochromocytoma 


Metastases 


Diameter <4 cm 


Homogeneous 
enhancement? 


Round, clear margins 


Usually >4 cm 


Heterogeneous 
enhancement? 


Irregular margins 
Calcifications, necrosis 


Variable size 


Heterogeneous 
enhancement”, cystic 
areas 


Round, clear margins 
Can be bilateral 


Variable margins 
Can be bilateral 


Density < 10 HU 
Contrast washout >50% (10 min) 


Density >10 HU 
Contrast washout <50% (10 min) 


Density >10 HU 
Contrast washout 
<50% (10 min) 


Density >10 HU 
Contrast washout <50% (10 min) 


Isointense on T2- 
weighted images 


Hyperintense on T2- 
weighted images 


Hyperintense on T2- 
weighted images 


Hyperintense on T2- 
weighted images 


—— 
HU = Hounsfield units (measure of radiodensity compared with water). 


*Signal intensity as compared with liver. 
>Enhancement following intravenous contrast administration. 
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TABLE 20. Multiple Endocrine Neoplasm Syndromes 


Type Mutation Most Common Associated Features 
Feature 
af MEN1 (inheritance of one Parathyroid adenoma (often Pancreatic islet cell and enteric tumors 
mutated allele with multiple) (gastrinoma, insulinoma most 
somatic mutation in common) 
other allele leads to Pituitary adenoma 
neoplasia) 


Other (carcinoid tumors, 
adrenocortical adenoma) 


2A RET Medullary thyroid Pheochromocytoma (often multifocal) 
(exon 11, codon 634?) carcinoma Parathyroid hyperplasia 

2B RET Medullary thyroid Pheochromocytoma (often multifocal) 
(exon 16, codon 918°) carcinoma Mucosal neuroma 


Gastrointestinal ganglioneuroma 
Marfanoid body habitus 


es 
*Most common mutation observed. 
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TABLE 21. Substances Associated with False-Positive Biochemical Testing for 
Pheochromocytoma 


Drug Class Medication/Substance 
Analgesics Acetaminophen 
Antiemetics Prochlorperazine 
Antihypertensives Phenoxybenzamine? 
Psychiatric medications Antipsychotics 
Buspirone 


Monoamine oxidase inhibitors 
Tricyclic antidepressants? 


Stimulants Amphetamines 
Cocaine 
Caffeine 


Other agents Levodopa 
Decongestants (pseudoephedrine) 
Reserpine 


Withdrawal Clonidine 
Ethanol 
Illicit drugs 


po 
aMost likely to cause false-positive results. 
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TABLE 22. The Effect of Commonly Prescribed Medications on Measurements of Plasma 
Renin Activity and Plasma Aldosterone Concentration 


Effect on Test Results Medication Class PRA PAC PAC/PRA 

False-Positive a-Adrenoceptor agonist Ll l t 
B-Adrenoceptor blocker H l T 
Direct renin inhibitor J l T 
NSAID H l} T 

False-Negative ACE inhibitor/ARB TT L L 
Dihydropyridine CCB T l l 
Diuretic? Tt f l 
Mineralocorticoid receptor Tt T 4 
antagonist 
SSRI t l 


ARB = angiotensin receptor antagonist; CCB = calcium channel blocker; PAC = plasma aldosterone concentration; PRA = plasma 
renin activity; SSRI = selective serotonin reuptake inhibitor. 


*Both potassium-sparing (amiloride) and potassium-wasting (hydrochlorothiazide) diuretics. 
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TABLE 23. Laboratory Testing Used in the Diagnosis of Hyperaldosteronism 


Test Details Positive If... 
Captopril challenge test Administer: Captopril 25-50 mg orally after the patient has PAC remains elevated and PRA 
been seated for 1 hour suppressed 
Measure: PAC, PRA, and cortisol at 0 and 1 or 2 hours (Normal response is 
while seated suppression of PAC by >30%) 
Fludrocortisone Administer: Fludrocortisone 0.5 mg orally every 6 hours for PAC >6 ng/dL (165.6 pmol/L) 
suppression test 4 days along with sodium and potassium supplementation PRA <1 ng/mL/h (1 ug/L/h) 
Measure: Serum cortisol at 7 and 10 AM, and PAC and PRA (Cortisol at 10 AM lower than 
at 10 AM on day 4 7 AM) 
Oral salt loading test Administer: Sodium chloride 6 g orally daily (in divided 24-hour urine aldosterone 
doses) for 3 days >12 ug 
Measure: 24-hour urine aldosterone and urine Na on the (Urine Na >200 mEq 
third day [220 mmol/L]) 
Intravenous salt loading Administer: 2 L 0.9% saline intravenously over 4 hours PAC >10 ng/dL 
test while supine (276.0 pmol/L) 


Measure: PAC, PRA, cortisol, and serum K at 0 and 4 hours 


IM = intramuscular; IV = intravenous; K = potassium; Na = sodium; PAC = plasma aldosterone concentration; 
PRA = plasma renin activity. 
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TABLE 24. Clinical and Laboratory Manifestations of Primary Adrenal Failure 


Hormone Symptoms Signs Laboratory Findings 

Deficiency 

Cortisol Fatigue Hyperpigmentation? (palmar | Serum cortisol 
Weakness creases, extensor surfaces, +Plasma ACTH 


buccal mucosa) 


Low-grade fever D ine {Serum sodium‘ 
Weight loss boar Plasma glucose? 
Anorexia 


Nausea/vomiting 
Abdominal pain 


Arthralgia 
Myalgia 
Aldosterone Salt craving Orthostasis TPRA 
Dizziness Hypotension {Serum sodium 
t+Serum potassium 
DHEAS Reduced libido? Decreased axillary or pubic {Serum DHEAS 


hair? 


ACTH = adrenocorticotropic hormone; BP = blood pressure; DHEAS = dehydroepiandrosterone sulfate; PRA = plasma renin 
activity. 

*Women only. 

’Occurs exclusively in primary adrenal failure. 


“Cortisol inhibits the secretion of antidiuretic hormone (ADH), so hypocortisolemia will lead to increased secretion of ADH and 
hyponatremia. 


Rare in adults. 
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TABLE 25. Chronic Medical Treatment of Primary Adrenal Failure 


Medication Basal Dose Considerations 

Glucocorticoid? Hydrocortisone “sick Day Rules”: patient follows at home 

Hydrocortisone Usually 12.5-25 mg/d, divided For minor physiologic stress (upper respiratory 

Prednisone into 2-3 doses over the day. infection, fever, minor surgery under local 

Prednisolone Alternatives to hydrocortisone: anesthesia) 

Devametnncone Prednisone 2.5-5 mg once daily 2-3 times basal dose for 2-3 days 
Dexamethasone 0.25-0.75 mg Stress Dosing: health care providers follow while 
once daily patient is in the hospital 
How to dose: For moderate physiologic stress (minor or moderate 
Titrate to clinical response with surgery RAD Gisiterell ANESIEE) X 
goal of no signs or symptoms of Hydrocortisone 45-75 mg/d orally or IV in 3-4 
cortisol deficiency or excess divided doses for 2-3 days 
(increase dose if symptoms of Alternatives: Prednisone 10-20 mg or 
cortisol deficiency remain; dexamethasone 2-3 mg/d in 1-2 divided doses 
decrease if CS signs and For major physiologic stress (major surgery, 
symptoms are present) trauma, critical illness, or childbirth) 


Hydrocortisone 150-200 mg/day IV in 3-4 divided 
doses; 100 mg/day the next day; taper to baseline 
in 3-5 days 

Alternative: Dexamethasone 6-8 mg/d IV in 2-3 
divided doses 


Mineralocorticoid 0.05-0.2 mg once daily in the Fludrocortisone is not required if hydrocortisone 
Fludrocortisone morning dose > 50 mg/d 

How to dose: 

Titrate to 

1. Normal BP 

2. Normal serum Na, K 
Adrenal androgen 25-50 mg once daily Consider DHEA for women with impaired mood or 
DHEA sense of well-being when glucocorticoid 


replacement has been optimized. 


BP = blood pressure; DHEA = dehydroepiandrosterone; IV = intravenous; PRA = plasma renin activity; Na = sodium; K = 
potassium. 


*Shorter acting glucocorticoids may be preferred over longer acting agents due to lower risk of glucocorticoid excess. Longer-acting 
preparations have the advantage of once daily dosing (see Table 17). 
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Figure 7. Algorithm for the initial diagnostic evaluation and follow up of an incidentally noted 
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at 3-6 months then 
annually for 1-2 
years 


e Repeat hormonal 
evaluation annually 
for 4 years 


Suspicious imaging 

Growth >1 cm/year 

Functioning tumors: 

e Pheochromocytoma 

e Aldosterone-producing adrenal tumor 


e Subclinical CS with complication(s)9 


Catecholamines: 
e Who: All patients 


e Test: Plasma or 
urine metanephrines, 
urine catecholamines® 


Androgens: 
e Who: If suspectedf 


e Test: DHEAS, 
testosterone, 
androstenedione 


adrenal mass. CS = Cushing syndrome; DHEAS = dehydroepiandrosterone sulfate; HTN = hypertension; HU = Hounsfield units; 
ose (1-mg) dexamethasone suppression test; PAC = plasma aldosterone concentration; PRA = plasma 


K = potassium; LDST = low-d 


renin activity. 


Repeat imaging and hormone testing are indicated for adrenal masses not meeting criteria for surgery at initial diagnosis. 


’Refer to Table 3 for more CT and MRI findings. If imaging is suspicious in a patient with known malignancy, biopsy should be considered 
to confirm adrenal metastasis after screening for pheochromocytoma is completed. 


“CT scan findings. 


‘Positive screening tests usually require further biochemical evaluation to confirm the diagnosis (see text). 


«Measure plasma metanephrines if radiographic appearance is typical for a pheochromocytoma; otherwise measure 24-hour urine 


metanephrines and catecholamines. 
‘Hormonal evaluation for an androgen-producing adrenal tumor is indicated only if clinically suspected based on the presence of 


hirsutism, virilization, or menstrual irregularities in women. 


9Adrenalectomy is considered for confirmed cases of subclinical CS associated with recent onset of diabetes, hypertension, obesity, or 


low bone mass. 
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TABLE 26. Medications that Affect Thyroid Function 


Mechanism of Action Drugs Comments 

Decreased absorption or Calcium It is recommended that levothyroxine 

enterohepatic circulation Proton pump inhibitors ingestion be separated from these 
Tron medications by several hours 


Cholestyramine 
Aluminum hydroxide 
Soybean oil 
Sucralfate 
Psyllium 
Increased metabolism of Phenytoin Higher levothyroxine doses may be 


levothyroxine Carbamazepine required to maintain levothyroxine in the 


A ` normal range 
Rifampin 9 


Phenobarbital 
Sertraline 


Thyroiditis Amiodarone May cause hypo- or hyperthyroidism 
Lithium 
Interferon alfa 
Interleukin-2 
Tyrosine kinase inhibitors 


De novo development of antithyroid Interferon alfa May develop Hashimoto thyroiditis, 
antibodies Graves disease, or painless thyroiditis 
Inhibition of TSH synthesis or release Glucocorticoids 
Dopamine 
Dobutamine 
Octreotide 
Increased thyroxine-binding globulin Estrogen False elevation of total T3, total T4 levels; 
Tamoxifen free T3, T4 may be more accurate 
reflection of hormone levels 
Methadone 
Decreased thyroxine-binding globulin Androgen therapy False lowering of total T3, total T4 levels; 
Glucocorticoids free T3, T4 may be more accurate 


oes reflection of hormone levels 
Niacin 
eT 


T; = triiodothyronine; T4 = thyroxine; TSH = thyroid-stimulating hormone. 
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Figure 8. Thyroid function in pregnancy. hCG = human chorionic gonadotropin; 
T4 = thyroxine; TBG = thyroid-binding globulin; TSH = thyroid-stimulating hormone. 
I | 
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TABLE 27. Types of Thyroid Nodules 


Benign Malignant 
Multinodular goiter (colloid adenoma) Papillary thyroid cancer 
Hashimoto (chronic lymphocytic) thyroiditis Follicular thyroid cancer 
Colloid cyst Medullary thyroid cancer 
Hemorrhagic cyst Anaplastic thyroid cancer 
Follicular adenoma Primary thyroid lymphoma 
Hürthle cell adenoma Metastatic cancer 

Breast 

Melanoma 

Renal cell 
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Figure 9. Initial evaluation of a thyroid nodule. 
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Vv Vv 
High or normal TSH Low TSH 
Y Vv 
Ultrasound Thyroid scan, FT, FT, 


>1 cm <1 cm Functioning PEREN Nonfunctioning 
Evaluate for US-guided FNA Repeat US in 6-24 months “Hot” “Cold/warm” 
No FNA Evaluate 
Treat hyperthyroidism for US-guided FNA 


There are size thresholds for FNA based on US appearance. A less suspicious lesion may not need FNA until it is larger than 2 cm, 
suspicious nodules if larger than 1 cm. FNA = fine-needle aspiration; FT3 = free triiodothyronine; FT4 = free thyroxine; TSH = thy- 
roid-stimulating hormone; US = ultrasound. 
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TABLE 28. Diagnoses Obtained by Fine-Needle Aspiration of Thyroid Nodules and Risk 
for Malignancy 


FNA Diagnosis Risk for Malignancy Management 


Benign <3% Serial ultrasound examinations for 
growth 
Atypia of uncertain 5%-10% Repeat FNA 


significance/follicular lesion of 
uncertain significance 


20%-30% 
50%-75% 


Suspicious for follicular lesion Hemithyroidectomy 


Suspicious for malignancy Hemithyroidectomy or total 


thyroidectomy 
97%-100% 
0%-50% 


Malignant Total thyroidectomy 


Nondiagnostic Repeat FNA; if two nondiagnostic 


FNAs, surgery 


Modified from: Cibas ES, Ali SZ; NCI Thyroid FNA State of the Science Conference. The Bethesda System For Reporting Thyroid 
Cytopathology. Am J Clin Pathol. 2009 Nov;132(5):658-65. [PMID: 19846805] 


FNA = fine-needle aspiration. 
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Figure 10. Relative frequency of the types of thyroid cancer. 
1 1 


v 


Data from Hundahl SA, Fleming ID, Fremgen AM, Menck HR. A National Cancer Data Base report on 53,856 cases of thyroid carcinoma 
treated in the U.S., 1985-1995 [see comments]. Cancer. 1998 Dec 15;83(12):2638-48. [PMID: 9874472] 
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and metastases from other 
cancers) 
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Figure 11. Female reproductive axis. 


a 
Theca cells 


Androstenedione 


----> | Granulosa cells Inhibin B 


Pulses of GnRH drive LH and FSH production. LH acts on theca cells to stimulate androgen (principally androstenedione) production. 
Androstenedione is metabolized to estradiol in granulosa cells. FSH acts on granulosa cells to enhance follicle maturation. Granulosa 
cells produce inhibin B as a feedback regulator of FSH production. FSH = follicle-stimulating hormone; GnRH = gonadotropin-releasing 
hormone; LH = luteinizing hormone; — (circled) = negative feedback. 
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Figure 12. Male reproductive axis. 
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GnRH 


© 
LH FSH 
Leydig cells Sertoli cells Inhibin B 


Testosterone 


Estradiol 


Spermatogenesis 


Dihydrotestosterone 


Pulses of GnRH elicit pulses of LH and FSH. FSH acts on Sertoli cells, which assist sperm maturation and produce inhibin B, the major 
negative regulator of basal FSH production. The Leydig cells produce testosterone, which feeds back to inhibit GnRH and LH release. 
Some testosterone is irreversibly converted to dihydrotestosterone or estradiol, which are both more potent than testosterone in 
suppressing GnRH and LH. FSH = follicle-stimulating hormone; GnRH = gonadotropin-releasing hormone; LH = luteinizing hormone; 
— (circled) = negative feedback. 
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Figure 13. Algorithm for evaluating male hypogonadism. 


Suspect hypogonadism 


Measure: total serum testosterone level (x2) 


| 
C 


Low testosterone 


Normal testosterone 


| 


| 


Bioavailable/free testosterone | Follow 
and/or SHBG in appropriate patients 


Confirmed low testosterone: 
Check FSH and LH levels 


High FSH or LH level 


| 


Primary hypogonadism 


Low or normal FSH or LH level 


Secondary hypogonadism: 
Check PRL level, iron studies 


Elevated PRL level, other pituitary deficiencies 
Signs/symptoms of mass effect, testosterone level <150 ng/dL 
(5.2 nmol/L) 


Elevated transferrin saturation, ferritin level 


Pituitary MRI 


Hemochromatosis 


FSH = follicle-stimulating hormone; LH = luteinizing hormone; PRL = prolactin; SHBG = sex hormone-binding globulin; 


x2 = two separate measurements. 
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TABLE 29. Endocrine Society Clinical Guidelines for Monitoring Adverse Effects of 
Testosterone Replacement Therapy 


Parameter Recommended Screening Alerts 
Schedule 
Hematocrit Value obtained at baseline and then at Value >54% 


3 months and 6 months after therapy 
initiation, followed by yearly 


measurements 

PSA level For patients >40 years of age witha Increase >1.4 ng/mL (1.4 pg/L) in 1 
baseline value >0.6 ng/mL (0.6 ug/L), year or >0.4 ng/mL (0.4 ug/L) after 6 
DRE and PSA level (determined at 3 months of use; abnormal results on 
and 6 months after therapy initiation DRE; AUA prostate symptoms 
followed by regular screening) score/IPSS >19 


AUA = American Urological Association; DRE = digital rectal examination; IPSS = International Prostate Symptom Score; PSA = 
prostate-specific antigen. 


Data from Bhasin S, Cunningham GR, Hayes FJ, et al. Testosterone therapy in men with androgen deficiency syndromes: an 
Endocrine Society Clinical Practice Guideline. J Clin Endocrinol Metab. 2010;95(6):2550. [PMID: 20525905] 
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TABLE 30. Sources of Vitamin D 


Sources Type of Vitamin D Amount of Vitamin D 


Food Sources 


Cod liver oil Cholecalciferol 400-1000 U/teaspoon 

Salmon, wild caught Cholecalciferol 600-1000 U/4 oz 

Salmon, canned Cholecalciferol 300 U/4 oz 

Mackerel, canned Cholecalciferol 250 U/4 oz 

Sundried shitake mushrooms Ergocalciferol 1600 U/4 oz 

Egg yolk Ergocalciferol 20 U/yolk 

ae (one minimal erythermal 20,000 U in bathing suit 
ose 


Fortified foods 


Milk Cholecalciferol 
Orange juice Cholecalciferol 
Infant formula Cholecalciferol 


Pharmaceutical Sources 


Vitamin D2 Ergocalciferol 50,000 U/capsule 

Drisdol (vitamin D2) liquid Ergocalciferol 8000 U/capsule 

Multivitamin Ergocalciferol and cholecalciferol 400, 500, or 1000 U/capsule 

Vitamin D3 Cholecalciferol 400, 800, 1000, 2000, 5000, 10,000, 50,000 
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Figure 14. Production of Vitamin D. PTH = parathyroid hormone; UVB = ultraviolet B. 
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MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


Calcification 


TABLE 31. Causes of Hypercalcemia 


Parathyroid Dependent 


Primary hyperparathyroidism ( adenoma, hyperplasia) 
Parathyroid cancer 

Tertiary hyperparathyroidism 

Familial hypocalcuric hypercalcemia 


Normocalcemic primary hyperparathyroidism 


Parathyroid Independent 


Hypercalcemia of malignancy (humoral and local osteolytic) 
Vitamin D toxicity 

Vitamin A toxicity 

Milk alkali syndrome 

Thyrotoxicosis 

Prolonged immobilization 

Granulomatous diseases ( sarcoidosis, tuberculosis) 
Lymphomas 


Total parental nutrition 
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Figure 15. Relationship of calcium, PTH, and vitamin D status in normal conditions and in 
several diseases. PTH = parathyroid hormone. 
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TABLE 32. Indications for Surgical Intervention in Patients with Primary 
Hyperparathyroidism 


Increase in serum calcium level >1 mg/dL (0.25 mmol/L) above upper limit of normal? 

Creatinine clearance must be <60 mL/min (0.06 L/min)? 

T-score (on DEXA scan) of —2.5 or worse at the lumbar spine, total hip, femoral neck, or distal radius? 
Age 50 years or younger? 


Surgery also indicated in patients in whom medical surveillance is neither desired nor possible, including those with 
significant bone, kidney, gastrointestinal, or neuromuscular symptoms typical of primary hyperparathyroidism 


DEXA = dual-energy x-ray absorptiometry. 
*In otherwise asymptomatic patients. 


Recommendations from Bilezikian JP, Khan AA, Potts JT Jr. Third International Workshop on the Management of Asymptomatic 
Primary Hyperparathyroidism. Guidelines for the management of asymptomatic primary hyperparathyroidism: summary statement 
from the Third International Workshop. J Clin Endocrinol Metab. 2009 Feb;94(2):335-9. [PMID: 19193908] 
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TABLE 33. Low Bone Mineral Density Associations 


Lifestyle Comorbid Hormonal Medications Nonmodifiable 
Illness States Risk Factors 
Alcohol use Vitamin D Premature Anticonvulsants Race 
insufficiency menopause 
BMI <17 Hypercalciuria Premature ovarian Glucocorticoids (25 Age 
insufficiency mg/d of prednisone 
or equivalent for 23 
months) 
Low calcium intake Osteogenesis Panhypopituitarism GnRH antagonists Gender 


imperfect 


and agonists 


Smoking Homocystinuria Hyperprolactinemia SSRIs First-degree relative 
with low bone mineral 
density 

Immobilization Hemochromatosis Androgen Thiazolidinediones 

insufficiency 


Weight loss 


Malabsorptive 
bariatric surgery 


Gastric bypass 
surgery 


Recurrent falls 


Glycogen storage 
disease 


Cystic fibrosis 


Celiac disease 


Cushing syndrome 


Inflammatory bowel 


disease 


Diabetes mellitus 
(types 1 and 2) 


Thyrotoxicosis 


Aromatase inibitors 


Anticoagulants 


Lithium 


GnRH = gonadotropin-releasing hormone; SSRI = selective serotonin reuptake inhibitor. 
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TABLE 34. Indications for Measurement of Bone Mineral Density and Vertebral Imaging 


Bone Mineral Density Testing? 


Women age 65 and older and men age 70 and older 

Postmenopausal women and men age 50 to 69, based on risk factor profile 
Those who have had a fracture, to determine degree of disease severity 
Radiographic findings suggestive of osteoporosis or vertebral deformity 
Corticosteroid therapy for more than 3 months 

Primary hyperparathyroidism 


Treatment for osteoporosis (to monitor therapeutic response) 


Vertebral Imaging” 


Women 2 70 and men 2 80 if T-score at the spine, total hip or femoral neck is < -1.0 


Women aged 65-69 and men aged 75-79 if T-score at the spine, total hip or femoral neck 
is < 1.5 


In postmenopausal women age 50-64 and men aged 50-69 with the following risk factors: 
Low traumatic fractures 

Historic height loss of 1.5 inches or more ( 4 cm) 

Height loss of 0.8 inches or more ( 2 cm) 


Recent or ongoing long-term glucocorticoid treatment 


*BMD testing should be performed at DEXA facilities using accepted quality assurance measures. 
>Vertebral imaging should be repeated when a new loss of height is noted or new back pain is reported. 
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Figure 16. Radiograph showing Paget disease of bone in the left lateral tibia of a 


71-year-old woman. Note the anterior bone, cortical thickening, and bone enlargement as compared with the normal radiograph on 
the right. The long-standing Paget disease resulted in a left leg that was 2.5 cm (1 in) shorter than the right. 
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The initial test of choice for evaluation of oropharyngeal dysphagia is a modified barium swallow, also known as 
videofluoroscopy. 


Esophageal dysphagia to solid foods suggests mechanical obstruction; dysphagia to liquids or both solids and liquids 
suggests a motility disorder. 


Cardiac causes must be ruled out before chest pain is attributed to an esophageal cause. 


The clinical presentation of achalasia consists of dysphagia to both solids and liquids along with regurgitation of 
undigested bland food and saliva; weight loss, chest pain, and heartburn may be present. 


The most common cause of infectious esophagitis is Candida albicans, which is treated with oral fluconazole. 


Preventive strategies to decrease pill-induced esophagitis are to drink plenty of water with the medication and avoid 
lying down for 30 minutes after ingestion. 


The classic presentation of eosinophilic esophagitis is an atopic man in the third decade of life with symptoms of 
solid-food dysphagia and food impactions requiring removal by endoscopy. 


Complications of gastroesophageal reflux disease include erosive esophagitis, stricture, Barrett esophagus, and 
esophageal cancer. 


In a patient without alarm features (dysphagia, unintentional weight loss, hematemesis, or melena), symptom relief 
with an empiric trial of a proton pump inhibitor (PPI) confirms the diagnosis of gastroesophageal reflux disease; 
upper endoscopy should be reserved for patients whose symptoms are unresponsive to PPIs or have alarm features. 


Proton pump inhibitor therapy is superior to H, blockers for treatment of gastroesophageal reflux disease. 
Barrett esophagus is classified as a premalignant condition that could progress to esophageal cancer. 


Chemoprevention with a proton pump inhibitor, aspirin or NSAID therapy, or antireflux surgery has not been 
definitively shown to decrease the risk of progression of dysplasia or development of adenocarcinoma in patients 
with Barrett esophagus. 


The overall 5-year survival rate of patients with esophageal carcinoma is between 15% and 25% depending on the 
stage at time of initial diagnosis. 


The most common clinical manifestation of esophageal cancer is solid-food dysphagia. 


Peptic ulcers are diagnosed not by symptoms but instead by the presence of a mucosal break 5 mm or larger in the 
stomach or duodenum. 


The primary goals of uncomplicated peptic ulcer disease management are to identify the cause and correct modifiable 
risk factors for ulcer complications and ulcer recurrence. 


Diagnostic criteria for functional dyspepsia consist of one or more of the following: (1) bothersome postprandial 
fullness, (2) early satiety, (3) epigastric pain, and/or (4) epigastric burning; these criteria should be met for the past 
3 months, with symptom onset at least 6 months prior to diagnosis and with no evidence of structural disease to 
explain the symptoms. 


Highlights Pg 2 


e For patients younger than age 50 to 55 years who present with dyspepsia without alarm features, testing and treating 
for Helicobacter pylori infection or a trial of proton pump inhibitor therapy should be pursued before any further 


testing is done. 


e Clearly established indications for Helicobacter pylori testing are active peptic ulcer disease (gastric and/or 
duodenal ulcer), a confirmed history of peptic ulcer disease, gastric mucosa—associated lymphoid tissue lymphoma, 
uninvestigated dyspepsia, and following endoscopic resection of early gastric cancer. 


e Treatment regimens for Helicobacter pylori should consist of a minimum of three agents, including two antimicrobial 


agents and one antisecretory agent; treatment duration should be 10 to 14 days. 
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Table 1. Causes of Dysphagia 


Condition Diagnostic Clues 


Oropharyngeal Dysphagia 


Structural disorders 


Cervical osteophytes High dysphagia, degenerative joint disease 

Cricoid webs High dysphagia, iron deficiency 

Pharyngoesophageal (Zenker) diverticulum Aspiration, neck mass, and regurgitation of foul-smelling 
food 

Thyromegaly Neck mass 


Neurologic/myogenic disorders 


Amyotrophic lateral sclerosis Upper and lower motoneuron signs, fasciculations 

Central nervous system tumor Headache, vision changes, nausea, seizures, balance 
problem 

Stroke Focal neurologic deficits 

Muscular dystrophy Slow progression of muscular weakness over years 

Myasthenia gravis Weakness with repetitive activity 

Multiple sclerosis Optic neuritis 

Parkinson disease Bradykinesia, rigidity, tremor 

Dementia Altered cognition 

Sjögren syndrome Dry mouth, dry eyes 


Esophageal Dysphagia 


Structural disorders 


Dysphagia lusoria (vascular dysphagia) Vascular extrinsic compression on the esophagus on 
imaging 

Epiphrenic/traction diverticulum Outpouching of the esophagus at any level on imaging 

Esophageal strictures Intermittent dysphagia, especially for solid food; history of 
reflux 

Eosinophilic esophagitis Food impactions, atopic history, rings or strictures on 
endoscopy 

Esophageal webs or rings Usually incidental finding, may be associated with iron 


deficiency anemia 


Neoplasms Rapidly progressive dysphagia for solids, then liquids; 
anorexia; weight loss 


Motility disorders 


Achalasia Concomitant liquid and solid dysphagia 

Diffuse esophageal spasm Chest pain 

Systemic sclerosis Tight skin, telangiectasias, sclerodactyly, GERD, Raynaud 
phenomenon 


GERD = gastroesophageal reflux disease. 
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Figure 1. Barium esophagography showing a Schatzki ring. 
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Table 2. Factors Associated with Reflux 


Category 


Factor 


Lifestyle 


Eating habits 


Foods and beverages 


Medications 


Body position 


Other 


Cigarette smoking 
Obesity 


Eating large meals 

Eating late at night 

Lying supine shortly after eating 
Alcohol 

Chocolate 

Citrus fruits and juices 

Coffee 

Fatty and fried foods 

Onions 

Peppermint 


Anticholinergic agents 

Aspirin and NSAIDs 

Calcium channel blockers 

Nitrates 

Progesterone 

Opioids (due to delayed gastric emptying) 
Bending over, exercising (both result in increased intra- 
abdominal pressure) 

Pregnancy 

Tight-fitting clothing 

Hiatal hernia 
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Figure 2. Normal esophageal manometric tracing, 


Wet Wet 
swallow swallow 


20 seconds 
in which the lower esophageal sphincter (LES) pressure relaxes to baseline during the wet swallow, and peristaltic waves are seen (the 
scale for the esophageal leads is 100 mm Hg). 
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Figure 3. Barium esophagogram with the typical “bird’s beak” appearance of the distal 
esophagus in a patient with achalasia. 
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Figure 4. Esophageal manometric tracing in a patient with achalasia, 


Wet Wet 
Swallow Swallow 


Pressure mm Hg 
uw uw 
oO oO 
Gi a a a a 


| 
20 seconds 


in which the elevated lower esophageal sphincter (LES) pressure does not relax during the wet swallow. In addition, there is no esophageal 
body peristalsis (the waves seen are superimposable). The vertical scale is set in increments of 10 mm Hg (to a maximum of 50 mm Hg). 
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Figure 5. Findings of a “corkscrew esophagus” (caused by multiple simultaneous 
contractions) on esophagogram are typical of diffuse esophageal spasm. 
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Figure 6. Upper endoscopy showing white adherent plaques suggestive of 
Candida esophagitis. 


Ron ON 
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Figure 7. The macroscopic findings of eosinophilic esophagitis on upper endoscopy are 


nonspecific, but mucosal furrowing (appearing as stacked esophageal rings), white specks, and mucosal friability have been 
consistently described. 
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Figure 8. Management of gastroesophageal reflux disease. 
GERD = gastroesophageal reflux disease; PPI = proton pump inhibitor. 


GERD symptoms 
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Alarm symptoms = dysphagia, unintentional weight loss, hematemesis, or melena. 
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Figure 9. Classification of gastroesophageal reflux disease and its subsets. 
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Reprinted by permission from Macmillan Publishers Ltd: American Journal of Gastroenterology (Vakil N, van Zanten SV, Kahrilas P, 
Dent J, Jones R; Global Consensus Group. The Montreal definition and classification of gastroesophageal reflux disease: a global evi- 
dence-based consensus. 101(8):1900-20. [PMID: 16928254]), copyright 2006. 
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Figure 10. Upper endoscopic view of Barrett mucosa, with salmon-colored mucosa (arrows) 
representing Barrett mucosa compared with the normal pearl-colored squamous mucosa. 
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Figure 11. Diagram of the esophageal and gastric junction showing replacement of normal 


BE, BE, 
Short Long 
DH segment segment 


f 


esophageal squamous epithelium by specialized intestinal epithelium (shown in red) in Barrett esophagus. BE = Barrett esophagus; 
DH = diaphragmatic (hiatal) hernia. 
Courtesy of Dr. Alan Cameron 


/ 
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Table 3. Practice Guidelines for Endoscopic Surveillance of Barrett Esophagus 


Dysplasia Grade 


Recommendation 


None 


Low-grade 


High-grade 


If no dysplasia is present, repeat upper endoscopy every 3 
to 5 years 


Confirmation by expert pathologist 

Repeat upper endoscopy 6 to 12 months after diagnosis to 
detect prevalent dysplasia 

Confirmation by expert pathologist 


Endoscopic evaluation for any focal lesion (may indicate 
more advanced neoplasia); if present, focal lesion(s) should 
be removed by endoscopic mucosal resection for diagnosis 
and staging 


Options for further management: esophagectomy, 
endoscopic ablation, surveillance every 3 months 


Data from: American Gastroenterological Association, Spechler SJ, Sharma P, Souza RF, Inadomi JM, Shaheen NJ. American 
Gastroenterological Association medical position statement on the management of Barrett's esophagus. Gastroenterology. 2011 


Mar; 140(3):1084-91. [PMID: 21376940] 
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Table 4. Risk Factors for and Interventions to Prevent Peptic Ulcer Disease Recurrence 


and Complications 


Risk Factor 


Intervention to Prevent PUD Recurrence 


Advanced age (>65 years) 


Aspirin use (high or low dose) 


Helicobacter pylori infection 


NSAID use 


Tobacco use 


Alcohol use 


Comorbidities (COPD; chronic kidney disease; coronary 
artery disease; diabetes mellitus; obesity; chronic 
anticoagulation, immunosuppression, or glucocorticoid use) 


Other nonmodifiable risk factors (male gender, black 
ethnicity, complicated PUD) 


Indefinite use of antisecretory therapy* 


Co-therapy with antisecretory therapy if chronic aspirin use 
is indicated 


Treat and confirm eradication 


If other risk factors for PUD recurrence are present, 
continue antisecretory therapy indefinitely 


Co-therapy with antisecretory therapy if no alternative 
therapy is available 


Smoking cessation 
Indefinite use of antisecretory therapy 


Reduce or eliminate alcohol use 
Indefinite use of antisecretory therapy 


Indefinite use of antisecretory therapy 
Optimization of chronic disease 


Indefinite use of antisecretory therapy 


*Antisecretory therapy: proton pump inhibitor, Hz blocker. 
PUD = peptic ulcer disease. 
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Table 5. Identifiable Causes of Dyspepsia 


Nonerosive gastroesophageal reflux disease 


Peptic ulcer disease 


Gastric malignancy 


Celiac disease 


Biliary tract disease 


Infiltrative and inflammatory diseases involving the upper gastrointestinal tract 


Abdominal wall pain (muscle strain, nerve entrapment, myositis) 


Alcohol 


Pregnancy 
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Figure 12. Evaluation and management of dyspepsia. 


Dyspepsia 

- Postprandial fullness 
- Early satiety 

- Epigastric pain 

- Epigastric burning 


Y 


History and examination 


M M M v 
GERD-predominant Drug-induced dyspepsia Dyspepsia without Dyspepsia + 
without alarm features? without alarm features alarm features Alarm Features 

M M 


Stepwise removal 


of drugs or addition Test and treat for H. pylori 
Manage as GERD - : GO! EIEEEI elr lnk (Ae 
oe s in high-prevalence area 
improvement Yy Yy 
J improvement 
Diagnose GERD - NSAIDs y 4 
- COX-2 inhibitors 
- Aspirin Diagnose H. pylori No response or 
- Bisphosphonates dyspepsia H. pylori is negative 
- Digoxin 
- Erythromycin Y 
- Tetracycline 
- SSRIs PPI m 
- Phosphodiesterase-5 improvement improvement 
inhibitors 
- Theophylline 
- PPI withdrawal Y 
Functional dyspepsia; Upper endoscopy +/- 
no further evaluation H. pylori test 
l | l 
Normal upper endoscopy, Abnormal upper endoscopy: Normal upper endoscopy, 
H. pylori-positive: evaluate and treat H. pylori negative: 
H. pylori eradication as appropriate Further evaluation for 


other diagnoses on a 
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COX-2 = cyclooxygenase-2; GERD = gastroesophageal reflux disease; H. pylori = Helicobacter pylori; PPI = proton pump inhibitor; 
SSRI = selective serotonin reuptake inhibitor. 


Alarm features = melena, rectal bleeding, unintentional weight loss, anorexia, early satiety, persistent or recurrent vomiting, dysphagia, 
odynophagia, family history of upper gastrointestinal malignancy, personal history of peptic ulcer disease or malignancy, prior gastric 
surgery, abdominal mass, or anemia. 
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Table 6. Diagnostic Testing for Helicobacter pylori Infection 


Test Modality 


Advantages 


Disadvantages 


Use in Clinical 
Practice 


Serum IgG antibody test 


Urea breath test 


Fecal antigen test 


Endoscopic-based testing 
(rapid urease test, 
histology, and culture) 


Low cost 

Widely available 

Allows for office-based 
testing 

Rapid results 

Good negative predictive 


value (a negative result is 
helpful) 


Identifies active H. pylori 
infection (through urease 
activity) 

Accurate (sensitivity and 
specificity >95%) 


Identifies active H. pylori 
infection (identifies 
bacterial antigen by EIA) 
Costs less than urea 
breath testing 


Allows for visualization of 
stomach 

Excellent sensitivity and 
specificity of histology 
Allows for determination of 
antibiotic sensitivities 


Does not identify active 
infection 

Poor positive predictive 
value (a positive test is not 
helpful when pretest 
probability is low) 


Limited by need for 
specialized equipment and 
personnel 

Radiation risk if radioactive 
14C isotope used 
(nonradioactive °C is 
available) 


Accuracy decreased by 
bismuth, antibiotic, and PPI 
use 


Costly 


Requires collection of stool 
specimen 

Polyclonal test not as 
accurate as monoclonal 
after eradication therapy 
Accuracy decreased by 
bismuth, antibiotic, and PPI 
use 


Requires endoscopy 
Expensive 


Accuracy decreased by 
bismuth, antibiotic, and PPI 
use 


Limited availability for 
culture 


Most useful when there is 
high pretest probability (in 
individuals from urban areas 
or communities with large 
immigrant populations, and 
in patients with a peptic 
ulcer) 

Do not use to confirm H. 
pylori eradication following 
therapy or to assess for 
reinfection 


Use to confirm a positive 
antibody test when pretest 
probability is low (population 
with low background 
prevalence of H. pylori) 


Use to confirm eradication 
after therapy (at least 4 
weeks after therapy) 


Use to assess for reinfection 


Use to confirm a positive 
antibody test when pretest 
probability is low (population 
with low background 
prevalence of H. pylori) 


Can use to confirm 
eradication after therapy (at 
least 4 weeks after therapy; 
monoclonal test preferred) 


Use to assess for reinfection 


Use if endoscopy is indicated 
for other reasons 


Use to obtain tissue for 
culture of H. pylori and 
determination of antibiotic 
sensitivities (after failure of 
two or more courses of 
eradication therapy) 


SS 
EIA = enzyme immunoassay; PPI = proton pump inhibitor. 
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Table 7. First- and Second-Line Treatment Regimens for Helicobacter pylori Infection 


First-Line Treatment Options Caveats 

Standard-dose PPI? twice daily or esomeprazole daily; clarithromycin, 500 mg Avoid where clarithromycin 

twice daily; amoxicillin, 1000 mg twice daily resistance rates are >15%-20% 
Standard-dose PPI? twice daily or esomeprazole daily; clarithromycin, 500 mg Use metronidazole only when 

twice daily; metronidazole, 500 mg twice daily penicillin allergy exists 

Ranitidine, 150 mg twice daily, or standard-dose PPTI? twice daily; bismuth Doxycycline, 100 mg twice daily, can 
subsalicylate, 525 mg four times daily; metronidazole, 250 mg four times daily; be used in place of tetracycline if 
tetracycline, 500 mg four times daily unavailable 


Second-Line Treatment Options 


Consider first-line options listed above not used as initial therapy 


Standard-dose PPI? twice daily; levofloxacin, 500 mg/d; amoxicillin, 1000 mg twice 
daily 


PPI = proton pump inhibitor. 
*Standard dose PPI: omeprazole, 20 mg; lansoprazole, 30 mg; pantoprazole, 40 mg; rabeprazole, 20 mg 


Data from: Chey WD, Wong BC; Practice Parameters Committee of the American College of Gastroenterology. American College of 


Gastroenterology guideline on the management of Helicobacter pylori infection. Am J Gastroenterol. 2007 Aug;102(8):1808-25. 
[PMID: 17608775] 
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Figure 13. Prevention of NSAID-induced ulcers and complications. 


Prevention of NSAID ulcers and complications 
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(lowest dose) or misoprostol or misoprostol or misoprostol or COX-2 inhibitor + COX-2 inhibitors; 
PPI or misoprostol use alternatives 


CV = cardiovascular; COX-2 = cyclooxygenase-2; GI = gastrointestinal; PPI = proton pump inhibitor. 


*Gastrointestinal risk is stratified into low (no risk factors), moderate (presence of one or two risk factors), and high (multiple risk factors 
or previous ulcer complications or concomitant use of glucocorticoids or anticoagulants). 


bHigh CV risk = need for aspirin to prevent cardiovascular events. Low-dose aspirin is indicated in patients with high CV risk. 


Adapted by permission from Macmillan Publishers Ltd: American Journal of Gastroenterology (Lanza FL, Chan FK, Quigley EM; Practice 
Parameters Committee of the American College of Gastroenterology. Guidelines for prevention of NSAID-related ulcer complications. 
104(3):728-38. [PMID: 19240698]), copyright 2009. 
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Table 8. Medications that Impair Gastric Emptying 


Opioid analgesics 
Anticholinergic agents 
Tricyclic antidepressants 
Calcium channel blockers 
Progesterone 

Octreotide 

Proton pump inhibitors 
H2 blockers 

Sucralfate 

Aluminum hydroxide 
Interferon alfa 

L-dopa 

Fiber 

B-Agonists 

Glucagon 

Calcitonin 
Dexfenfluramine 
Diphenhydramine 
Nicotine 


Tetrahydrocannabinol 
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Table 9. Risk Factors Associated with Gastric Adenocarcinoma 


Type Risk Factor 


Environmental factors Helicobacter pylori infection 
Diet low in fresh fruits and vegetables 
Diet high in salted and preserved foods 
Smoking 

Underlying conditions Chronic atrophic gastritis and intestinal metaplasia 
Previous gastric surgery 
Gastric adenomas 

Genetic factors Familial adenomatous polyposis 
MYH-associated polyposis 
Lynch syndrome 
Li-Fraumeni syndrome 
Juvenile polyposis syndrome 
Peutz-Jeghers syndrome 
Gastric hyperplastic polyposis 
Hereditary diffuse gastric cancer 
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Table 10. Possible Micronutrient Deficiency Following Bariatric Surgery 


Nutrient 


Features of Deficiency 


Calcium 


Cobalamin (vitamin B12) 


Copper 


Folate 
Tron 
Magnesium 


Selenium 


Thiamine (vitamin B1) 


Vitamin A 


Vitamin D 


Zinc 


Short term: muscle contractions, pain, spasms, paresthesia 
Long term: decrease in bone density, 
osteopenia/osteoporosis 


Macrocytic anemia, neurocognitive impairment, peripheral 
neuropathy, proprioceptive loss, spasticity, weakness, 
glossitis, cheilosis, angular stomatitis 


Microcytic anemia, leukopenia, myelopathy (weakness, 
numbness, spasticity, hyperreflexia, painful paresthesia), 
poor wound healing 


Macrocytic anemia, glossitis, cheilosis, palpitations, fatigue 
Microcytic anemia, fatigue, white fingernail beds 
Muscle spasm and pain 


Dilated cardiomyopathy, myopathy, myositis, connective 
tissue abnormalities (hair, nails, skin) 


Cerebellar ataxia, nystagmus, ophthalmoplegia, confusion, 
confabulation (Wernicke-Korsakoff syndrome), heart failure, 
edema, ascites, peripheral neuropathy, weakness 


Night vision impairment, Bitot spots, corneal ulceration, 
blindness, itching, dry hair, loss of immunity 


Osteomalacia, osteoporosis, myalgia, arthralgia, depression, 
fasciculations 


Dermatitis, poor wound healing, blunting of taste sense, hair 
loss, glossitis 


Data from: Stein J, Stier C, Raab H, Weiner R. Review article: The nutritional and pharmacological consequences of obesity 
surgery. Aliment Pharmacol Ther. 2014 Sep;40(6):582-609. [PMID: 25078533] 
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Table 11. Causes of Acute Pancreatitis 


Common 


Biliary disease 
Gallstones 
Microlithiasis (1- to 2-mm stones that are not detected by imaging studies) 


Alcohol use 


Occasional 


Medications 
Furosemide 
Didanosine 
Asparaginase 
Mesalamine 
Hydrochlorothiazide 
6-Mercaptopurine/azathioprine 
Simvastatin 
Hypertriglyceridemia 
Hypercalcemia 
Pancreas divisum (controversial) 
Choledochocele 
Post-ERCP 


Rare 


Autoimmune 

Infectious 
Viral (mumps, coxsackie B virus, cytomegalovirus) 
Parasitic (Toxoplasma species, Ascaris lumbricoides) 

Ischemia 

Trauma 

Neoplasia 

Celiac disease 


Genetic (only if attacks are recurrent) 


ERCP = endoscopic retrograde cholangiopancreatography. 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


Figure 14. CT scan demonstrating acute pancreatitis, with hypoperfusion of the pancreatic 
body indicating necrosis. Note that the distal tail is perfusing normally. 
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Figure 15. CT scan demonstrating walled-off pancreatic necrosis (arrows) virtually replacing 
the entire pancreatic body and tail. 
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Table 12. Causes of Chronic Pancreatitis 


Toxic 


Alcohol 
Tobacco 


Hypercalcemia (controversial) 


Idiopathic 


Early onset (commonly associated with genetic mutations) 


Late onset 


Genetic Mutations 


Cationic trypsinogen gene 

Cystic fibrosis transmembrane conductance regulator gene 
Serine protease inhibitor, Kazal type I gene 
Chymotrypsinogen C gene 

Calcium-sensing receptor gene 


Claudin-2 gene 


Obstructive 


Pancreatic solid tumor 
Intraductal papillary mucinous neoplasm 


Trauma (with pancreatic duct stricture) 


Recurrent or Severe Acute Pancreatitis 


Postnecrotic 
Recurrent acute pancreatitis from any cause 
Vascular diseases/ischemia 


Postirradiation 


Other 


Celiac disease 


Autoimmune pancreatitis 
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Figure 16. CT scan demonstrating chronic pancreatitis including pancreatic ductal dilatation 
and parenchymal stones. 
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Figure 17. CT scan of pancreatic adenocarcinoma, with a large mass in the head of the 
pancreas (arrow). 


i 
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Figure 18. CT scan demonstrating autoimmune pancreatitis with the classic “sausage-shaped” 
pancreas (arrows). 
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Figure 19. Magnetic resonance cholangiopancreatography demonstrating main-duct 
intraductal papillary mucinous neoplasm in the pancreatic tail. 
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Figure 20. General approach to clinical evaluation of pancreatic cystic lesions and 


Pancreatic cystic lesion 


CT/MRI and clinical history 


Vv Vv Vv 
Benign Premalignant Malignant 
Vv Y o y Vv 
SCA IPMN MCN Cystadenocarcinoma 
Pseudocyst Acinar cell carcinoma 
True cyst Pancreaticoblastoma 
J AA Cystic NET 
BD-IPMN | | MD-IPMN Sarcoma 
Surgery indications 
e Chronic pseudocyst > 
& symptoms i 
e SCA >4 cm or 
symptoms Surveillance! 
(CT/MRI) 
Yes No 
Observe Refer for EUS? 
Vv 
Refer for surgery? us > 


Surgical Resection 


1. Surveillance 
<1cm CT/MRI every 2-3 years 
1-2 cm_ CT/MRI annually x 2 years then lengthen if stable 
2-3 cm_ EUS every 3-6 months. If stable lengthen interval. Alternate MRI with EUS 
>3cm Close surveillance every 3-6 months. Alternate MRI with EUS 


2. EUS indications 
Symptoms/pancreatitis 
Thickened/enhancing cyst wall 
Nonenhancing mural nodule 
Abrupt change in main pancreatic duct caliber 
plus pancreatic atrophy 


Cyst diameter >3 cm 
Main pancreatic duct diameter 5-9 mm 
Lymphadenopathy 


3. Surgical indications 
High-risk features 
Obstructive jaundice and cyst in the head of the pancreas 
Cyst containing enhancing solid component 
Main pancreatic duct diameter >10 mm 
EUS features 
Definite mural nodule & cytology suspicious/positive for malignancy 
Additional indications 
Consider surgery in young, fit patients with cyst 2 cm or larger 


specific evaluation of suspected intraductal papillary mucinous neoplasms and mucinous cystic neoplasms. 
BD-IPMN = branch-duct intraductal papillary mucinous neoplasm; EUS = endoscopic ultrasound; IPMN = intraductal papillary mucinous 


neoplasm; MCN = mucinous cystic neoplasm; MD-IPMN = main-duct intraductal papillary mucinous neoplasm; NET = neuroendocrine tumor; 


SCA = serous cyst adenoma. 


Adapted with permission of Current Science, Inc., from Turner BG, Brugge WR. Pancreatic cystic lesions: when to watch, when to oper- 
ate, and when to ignore. Curr Gastroenterol Rep. 2010 Apr;12(2):98-105. [PMID: 20424981]; permission conveyed through Copyright 


Clearance Center, Inc 
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Table 13. Clinical Characteristics of Pancreatic Neuroendocrine Tumors 


Tumor Type Hormone Symptoms Diagnostic Criteria 


Nonfunctional (75%-90%) 


Nonfunctional None None or symptoms related to local Mass on imaging, typically 
mass effect or metastatic disease large (mean, 4 cm) and 
May metastasize symptomatic from mass 


effect (pancreatitis, 
abdominal pain, jaundice, 
weight loss) 


No elevated hormones 


Associated with MEN1 and VHL 


Functional (10%-25%) 


Most common 


Gastrinoma Gastrin Peptic ulcer disease, diarrhea, Elevated serum gastrin 
esophagitis (Zollinger-Ellison >1000 pg/mL (1000 ng/L), 
syndrome) secretin stimulation test 


Associated with MEN1 


Insulinoma Insulin Hypoglycemia Inappropriately high insulin 


Associated with MEN1 and C-peptide levels during 
hypoglycemia 


Uncommon and rarely 
associated with MEN1 


VIPoma Vasoactive Watery diarrhea, hypokalemia, Elevated serum VIP level 
intestinal peptide hypochlorhydria >75 pg/mL (75 ng/L) 
Glucagonoma Glucagon Dermatitis (necrolytic migratory Elevated serum glucagon 
erythema), diabetes mellitus >1000 pg/mL (1000 ng/L) 
Somatostatinoma Somatostatin Triad of gallstones, diabetes, and Elevated somatostatin 
diarrhea 
GHRHoma Growth hormone- Acromegaly Elevated GHRH 


releasing hormone 


GHRH = growth hormone-releasing hormone; MEN1 = multiple endocrine neoplasia type 1; VHL = von Hippel-Lindau disease; VIP 
= vasoactive intestinal peptide. 
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Table 14. Classification of Chronic Diarrhea 


Category Clinical Features Examples 
Secretory Large-volume, watery stools Medications (e.g., colchicine, NSAIDs) 
Does not stop with fasting SIBO 


Hormone-producing tumors (e.g., gastrinoma, 
VIPoma, carcinoid, somatostatinoma) 


Bile acid malabsorption 
Noninvasive infections (e.g., cholera) 


Osmotic Diarrhea stops with fasting Medications (e.g., magnesium sulfate laxative) 
Bloating, gas Carbohydrate malabsorption 
Steatorrhea Bulky, greasy, oily, malodorous stools Pancreatic insufficiency 
Weight loss Small-bowel mucosal disease (e.g., celiac disease) 
SIBO 


Bile acid deficiency 
Lymphatic obstruction 
Impaired motility Bloating, nausea Diabetes mellitus 
Features of underlying disorder Postsurgery 
Hyperthyroidism 
Scleroderma 


Inflammatory Abdominal pain +/- fever, bleeding, Inflammatory bowel disease 
weight loss Invasive/inflammatory infections (e.g., Clostridium 
difficile) 
Ischemia 


SIBO = small intestinal bacterial overgrowth; VIP = vasoactive intestinal peptide. 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


Table 15. Alarm Features Requiring Evaluation in Patients with Acute Diarrhea 


Severe abdominal pain 
Bloody stools 
Fever 
Recent hospitalization or antimicrobial use 
Special populations 
Elderly patients 
Immunocompromised patients 
Patients with inflammatory bowel disease 


Pregnant patients 
SS 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


Table 16. Key Clinical Features of Chronic Diarrhea 


Symptoms 


Diarrhea pattern and duration 


Rome criteria for irritable bowel syndrome 


Associated symptoms 


Extraintestinal manifestations of inflammatory bowel disease 


Medical history 
Family history 


Exposures 


Changes in diet 


Ingestion of nonabsorbable carbohydrates (lactose, fructose, dietary sweeteners) 


Recent travel 
Sick contacts 


Medications 


Physical examination 


Rash 
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Figure 21. Evaluation of diarrhea. C. difficile = Clostridium difficile; IBD = inflammatory 
bowel disease; SIBO = small intestinal bacterial overgrowth. 


Duration of 


| 


diarrhea 
M M 
Acute Chronic 
(<4 weeks) (>4 weeks) 

v M M M M v 
No indicators Indicators for Osmotic Secretory Inflammatory Malabsorptive 
for evaluation evaluation 

v v v M M M 
Observation Stool cultures Carbohydrates Infections IBD Celiac disease 

C. difficile Sugar alcohols Neuroendocrine Microscopic colitis SIBO 
Magnesium Bile acids Ischemia Pancreatic disease 
Motility Infection Lactose 
Structural disease Short bowel 


l 


Dietary review 
Medication review 
Breath testing 
Laxative screen 


Stool cultures 
Endoscopy 

Secretagogues 

Cholestyramine 


Colonoscopy 


Intestinal imaging 
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Celiac serologies 
Endoscopy 
Pancreatic imaging 
Breath testing 
72-hour fecal fat 


I duodenum. 


ings in a norma 


istologic find 


Figure 22. Top panel. 
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Bottom panel. 


Courtesy of Thomas C. Smyrk, MD, Division of Anatomic Pathology, Mayo Clinic 
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Table 17. Differential Diagnosis of Small-Bowel Villous Blunting 


Celiac disease 

Tropical sprue 

Radiation enteropathy 

Severe giardiasis 

SIBO 

Chronic ischemia 

Chemotherapy 

Graft-versus-host disease 

Crohn disease 

Autoimmune enteropathy 
Enteropathy-associated T-cell lymphoma 
Common variable immunodeficiency 
Cow’s milk or other dietary protein allergy 


Medications (olmesartan) 


SIBO = small intestinal bacterial overgrowth. 
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Table 18. Conditions Associated with Small Intestinal Bacterial Overgrowth 


Disorders of Acid Secretion 


Achlorhydria 
Antrectomy/vagotomy 


Prolonged used of high-dose acid suppressive medications 


Disorders of Bowel Transit 


Blind limbs 
Small-bowel diverticula 
Small-bowel strictures 


Dysmotility (diabetic enteropathy, systemic sclerosis, pseudo-obstruction) 


Disruption of Normal Antibacterial Mechanisms 


Resection of ileocecal valve 
Immunoglobulin deficiency (for example, CVID, IgA deficiency) 


Loss of biliary or pancreatic secretions 


CVID = common variable immunodeficiency. 
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Figure 23. Typical endoscopic findings of ulcerative colitis are a continuous pattern 


of inflammation with varying severity of mucosal granularity, edema, loss of the normal vascular pattern, friability, and ulceration. 
A diffuse pattern of microulcerations is commonly seen, and frank ulcers are atypical. 
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Figure 24. Endoscopic view of Crohn colitis demonstrating deep, geographic ulcerations on 
a background of diffuse mucosal inflammation. 
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Table 19. Side Effects of Medications for Inflammatory Bowel Disease 


Medication Side Effects 


Mesalamine, balsalazide More common: dyspepsia, headache, nausea, alopecia 
Less common: interstitial nephritis, pericarditis, pancreatitis, hypersensitivity colitis 


Sulfasalazine In addition to side effects noted for mesalamine, autoimmune hemolytic anemia, bone marrow 
toxicity, reversible male infertility 

Olsalazine In addition to side effects noted for mesalamine, secretory diarrhea 

Glucocorticoids Hypertension, hyperglycemia, edema, redistribution of body fat, striae, cataracts, osteopenia 

Azathioprine and 6- Fever, nausea, allergic reactions, pancreatitis, bone marrow suppression, hepatitis, infections, 

mercaptopurine increased risk of lymphoma and skin cancer 

Methotrexate Liver toxicity, stomatitis, pneumonitis, bone marrow toxicity, infections, fetal toxicity; possibly 
lymphoma and skin cancers 

Cyclosporine Headache, paresthesias, seizures, kidney disease, hypertension, infections 

Anti-TNF biologic Infusion or injection site reactions, delayed hypersensitivity reaction, autoimmune disorders 

agents (such as drug-induced lupus), infections (including in particular tuberculosis and fungal 


infections), psoriasis; possibly lymphoma and skin cancers 


Natalizumab Headache, rash, nausea, infections (including PML), infusion reaction 
ee, 


PML = progressive multifocal leukoencephalopathy; TNF = tumor necrosis factor. 
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Table 20. Ulcerative Colitis Severity 


Variable Mild Severe 

Stools (number per day) <4 >6 

Blood in stool Intermittent Frequent 
Temperature Normal Seis) A (II SSF) 
Pulse (beats per minute) Normal >90 

Hemoglobin Normal <75% of normal 
Erythrocyte sedimentation rate (mm/h) <30 >30 


Data from: Truelove SC, Witts LJ. Cortisone in ulcerative colitis; final report on a therapeutic trial. Br Med J. 1955 Oct 
29;2(4947):1041-8. [PMID: 13260656] 
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Table 21. 5-Aminosalicylate Preparations for Treatment of Ulcerative Colitis 


Generic Name Proprietary Formulation 


Sites of Delivery 


Name 
Mesalamine Canasa® Suppository Rectum 
Rowasa® Enema Left colon 
Pentasa® Controlled-release granules Small bowel and colon 
Asacol®, Tablets with pH-dependent coating (pH 27) Terminal ileum, colon 
Delzicol® 
Apriso® Capsule with pH-dependent coating (pH 26) Terminal ileum, colon 
around polymer matrix 
Lialda® Tablet with pH-dependent coating (pH =7) around Terminal ileum, colon 
polymer matrix 
Olsalazine Dipentum® 5-ASA dimer linked by azo bond Colon 
Sulfasalazine Azulfidine® 5-ASA linked to sulfapyridine by azo bond Colon 
Balsalazide Colazal®, 5-ASA linked to inert carrier by azo bond Colon 
Giazo® 


ASA = aminosalicylate. 
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Table 22. Secondary Causes of Constipation 


Mechanical 


Colorectal cancer 
Rectocele 
Sigmoidocele 
Enterocele 
Anastomotic stricture 
Anal stenosis/stricture 


Extrinsic compression from pelvic/abdominal process 


Metabolic 


Diabetes mellitus 
Hypothyroidism 
Hypercalcemia 
Hypokalemia 
Pregnancy 
Porphyria 
Panhypopituitarism 
Pheochromocytoma 
Glucagonoma 


Heavy metal poisoning (arsenic, lead, mercury) 


Neuropathic/Myopathic 


Parkinson disease 

Systemic sclerosis 

Multiple system atrophy 
Cerebrovascular accident 

Spinal cord injury/spinal cord lesions 
Multiple sclerosis 

Amyloidosis 

Myotonic dystrophy 
Dermatomyositis 

Shy-Drager syndrome 

Autonomic neuropathy 

Chagas disease 

Intestinal pseudo-obstruction (myopathy and neuropathy) 
Hirschsprung disease 
Ganglioneuromatosis 


Hypoganglionosis 


Medications 


Narcotic-containing analgesics 

Anticholinergic agents (antispasmodics, tricyclic antidepressants, antipsychotics, antiparkinsonian drugs) 
Antacids (aluminum and calcium based) 

Iron supplements 

Antihypertensive agents (calcium channel blockers, B-blockers, diuretics) 

NSAIDs 


Antidiarrheal agents 
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Table 23. Alarm Features Warranting Immediate Structural Evaluation in Patients with 
Constipation 


Age >50 years (or >45 years in black patients) 
New-onset constipation in elderly patients 
Severe constipation symptoms 

Rectal bleeding 

Unexplained weight loss 

Family history of colon cancer 

History of colonic resection 

History of abdominal or pelvic cancer 

History of abdominal or pelvic irradiation 


Palpable rectal or abdominal mass on examination 
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Table 24. Rome III Diagnostic Criteria? for Irritable Bowel Syndrome and Its Subtypes 


IBS 


Recurrent abdominal pain or discomfort at least 3 days per month in the last 3 months associated with two or more of the 
following: 


Improvement with defecation 
Onset associated with a change in frequency of stool 


Onset associated with a change in form (appearance) of stool 


IBS with Constipation (IBS-C) 


Hard or lumpy stools for >25% of bowel movements 


Loose (mushy) or watery stools for <25% of bowel movements 


IBS with Diarrhea (IBS-D) 


Loose (mushy) or watery stools for >25% of bowel movements 


Hard or lumpy stools for <25% of bowel movements 


Mixed IBS (IBS-M) 


Hard or lumpy stools for >25% of bowel movements 


Loose (mushy) or watery stools for >25% of bowel movements 


*Diagnostic criteria fulfilled for the last 3 months with symptom onset at least 6 months prior to diagnosis. 
C = constipation; D = diarrhea; IBS = irritable bowel syndrome; M = mixed-type. 


Adapted with permission of Elsevier Science and Technology Journals, from Longstreth GF, Thompson WG, Chey WD, Houghton LA, 
Mearin F, Spiller RC. Functional bowel disorders. Gastroenterology. 2006 Apr; 130(5):1480-91. [PMID: 16678561]; permission 
conveyed through Copyright Clearance Center, Inc. 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


Table 25. Conditions Associated with Irritable Bowel Syndrome 


Functional dyspepsia 

Nonerosive gastroesophageal reflux disease 
Cyclic vomiting syndrome 

Gastroparesis 

Anxiety disorder 

Depression 

Somatoform disorders 

Posttraumatic stress disorder 

Fibromyalgia and other chronic musculoskeletal pain syndromes 
Migraines and nonmigrainous headaches 
Chronic pelvic pain 

Interstitial cystitis 

Dysmenorrhea 


Sexual dysfunction 
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Table 26. Hereditary Colorectal Cancer Syndromes 


Syndrome Prevalence Inheritance Polyp Type 

Lynch syndrome 1 in 440 AD Adenoma 

Familial adenomatous polyposis 1 in 10,000 AD Adenoma 
MYH-associated polyposis 1 in 20,000 AR Adenoma 
Peutz-Jeghers syndrome 1 in 120,000 AD Hamartoma 

Juvenile polyposis syndrome 1 in 100,000 AD Hamartoma 

PTEN hamartoma tumor syndrome 1 in 200,000 AD Hamartoma, adenoma, 


ganglioneuroma, serrated 


Serrated polyposis syndrome 1 in 3000 Familial Serrated 
SS 


AD = autosomal dominant; AR = autosomal recessive. 
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Table 27. Classification of Colorectal Polyps 


Adenomatous Polyps? 


Tubular adenoma 
Tubulovillous adenoma 


Villous adenoma 


Serrated Polyps 


Hyperplastic polyp 
Sessile serrated polyp with or without cytologic dysplasia 


Traditional serrated adenoma 


Other 


Hamartomatous polyp 


Inflammatory polyp 


aWith or without high-grade dysplasia 
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Table 28. Postpolypectomy Surveillance 


Adenomatous Polyps Interval to Next 
Colonoscopy 

1-2 <10-mm tubular adenomas 5-10 years 

3-10 adenomas, 210 mm, villous histology, or high-grade dysplasia 3 years 

210 adenomas on single examination <3 years; a genetic cause of 


disease should be investigated 


Serrated Polyps 


<10-mm rectosigmoid hyperplastic polyps 10 years 
SSP <10 mm 5 years 
SSP 210 mm or SSP with dysplasia or TSA 3 years 
Serrated polyposis syndrome 1 year 


SSP = sessile serrated polyps; TSA = traditional serrated adenomas. 
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Table 29. Typical Liver Chemistry Studies in Common Hepatobiliary Disorders 


Disease AST ALT ALP Bilirubin Other Features 
Acute viral hepatitis wait a Normal to + Normal to ttt Exposure history, 
fatigue, nausea 
Chronic viral hepatitis t tt Normal to ¢ t if advanced History of exposure 
to infected blood or 
body fluids 
Nonalcoholic t if Normal to ¢ Normal Metabolic syndrome 
steatohepatitis 
Alcoholic hepatitis tt Normal or t T Normal to ttf Excess alcohol intake 
Acute autoimmune ttt ttt Normal to t Normal to tt Autoantibodies 
hepatitis 
Chronic autoimmune T Tt Normal to t Normal Autoantibodies 
hepatitis 
Wilson disease jj T Low + and often Hemolysis if acute, 
unconjugated neurologic symptoms 
if chronic 
a,-Antitrypsin tT T Normal t if advanced May have pulmonary 
deficiency disease 
Hemochromatosis Normal Normal Normal Normal Joint symptoms, 
family history, other 
organ involvement 
Primary biliary ji T ttt + if advanced Female, sicca 
cirrhosis symptoms, 
antimitochondrial 
antibody 
Primary sclerosing tT iT ttt + if advanced or Ulcerative colitis, 
cholangitis dominant abnormal 
stricture is cholangiogram 
present 
Large duct t (tt if acute) t (tt if acute) tt tt Pain if acute, dilated 
obstruction ducts on imaging 
Infiltrative liver ji iT ttt Normal Features of 
disease malignancy, sarcoid, 
amyloid, or 
mycobacterial or 
fungal infection 
Hepatic ischemia ttt ttt Normal Normal AST >5000 U/L, 
history of 
hypotension 
Celiac disease Normal or fî Normal or fî Normal or f Normal Usually other 
features of celiac 
disease 


nnn eee eee 
ALP = alkaline phosphatase; ALT = alanine aminotransferase; AST = aspartate aminotransferase. 
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Table 30. Interpretation of Hepatitis B Test Results 


Clinical HBsAg Anti- IgM IgG HBeAg Anti- HBV DNA 

Scenario HBs anti- anti- HBe (IU/mL) 
HBc HBc 

Acute hepatitis B; ar = ae = + - >20,000 

occasionally 


reactivation of 
chronic hepatitis B 


Resolved previous - + - + - +/- Undetected 
infection 

Immunity due to 2 + 2 = = 2 Undetected 
previous 

vaccination 

False positive anti- - - - + - - Undetected 


HBc or resolved 
previous infection 


Immune tolerant + = = + + - >1 million 
(HBeAg-positive 

chronic hepatitis 

B) (perinatally 

acquired, age <30 

years) 


Immune control + - - + - + <10,000 
(chronic hepatitis 
B inactive carrier) 


Immune active + - - + + - >10,000 
(HBeAg-positive 

chronic hepatitis 

B) 


Reactivation + - - + - + >10,000 
(HBeAg-negative 
chronic hepatitis 
B) 
ggg gg SSS, 
Anti-HBc = hepatitis B core antibody; anti-HBe = hepatitis B e antibody; anti-HBs = hepatitis B surface antibody; HBeAg = 
hepatitis B e antigen; HBsAg = hepatitis B surface antigen; HBV = hepatitis B virus. 
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Figure 25. Phases of chronic hepatitis B infection. 


It is assumed that patients progress through the phases in sequence, although not all patients will develop HBeAg-negative chronic 
hepatitis B, and only patients with vertical transmission of hepatitis B will have a clinically recognized immune tolerant phase. All phases 
have positive HBsAg, negative anti-HBs, and positive IgG anti-HBc. ALT = alanine aminotransferase; anti-HBc = hepatitis B core anti- 
body; anti-HBe = hepatitis B e antibody; anti-HBs = hepatitis B surface antibody; HBeAg = hepatitis B e antigen; HBsAg = hepatitis B 
surface antigen; HBV = hepatitis B virus; HBV DNA = hepatitis B virus DNA 
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Figure 26. Evaluation of potential drug-induced liver injury. 


Step 1: Evaluation for 
drug exposure 


Step 2: Evaluation for 
alternative liver 
disease 


Step 3: Dechallenge 


Step 4: Severity 
assessment 


Careful drug and 
supplement use history 


Characterize injury 


Assess timing of t— pattern: 
exposure hepatitis, cholestatic, 
or mixed 


Bilirubin >2 mg/dL 
(34.2 umol/L): 
Proceed to steps 2-4 
immediately and 
simultaneously 


Acute disease 


Hepatitis A, B, C +E 
Alcohol-related 


Chronic disease 


NAFLD, 
o,-antitrypsin deficiency, 


Consider EBV, CMV; 
AIH, Wilson disease if 
age <40 years 


Other liver disease 
ruled out or concern 
for superimposed 
drug injury 


1. Bilirubin >2 mg/dL 
(34.2 umol/L) OR 

2. Nonresolution or 
worsening liver tests 
after dechallenge OR 

3. Suspicion of drug- 
induced AIH 


hemochromatosis, 
celiac disease 


Miscellaneous 
Biliary obstruction, 
ischemic hepatitis, 

Budd-Chiari syndrome, 
TPN, congestive 
hepatopathy 


Discontinue drug with highest 
probability of liver injury based on: 


1. Temporal association 
2. Injury pattern consistent with the 
drug's described hepatoxicity profile 


Observation: 
Determine if liver 
tests improve with 

dechallenge 


Refer to hepatology 


AIH = autoimmune hepatitis; CMV = cytomegalovirus; EBV = Epstein-Barr virus; NAFLD = nonalcoholic fatty liver disease; TPN = total 


parenteral nutrition. 


Reprinted with permission of Elsevier Science and Technology Journals, from Leise MD, Poterucha JJ, Talwalkar JA. Drug-induced liver 
injury. Mayo Clin Proc. 2014 Jan;89(1):95-106. [PMID: 24388027]; permission conveyed through Copyright Clearance Center, Inc. 
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Table 31. Hepatic Encephalopathy Classification 


Grade Intellectual Function Neuromuscular Abnormality 

0 Normal Normal 

Minimal Normal examination; subtle changes Minor abnormalities on psychometric 
in driving/work tests 

I Personality changes, attention deficits, Tremor and incoordination 
irritability, depressed state 

II Sleep-wake cycle alterations, Asterixis, ataxia, slow speech 
behavioral changes, cognitive 
dysfunction, fatigue 

II Altered level of consciousness Muscular rigidity, nystagmus, clonus, 
(somnolence), confusion, plantar extensor response, hyporeflexia 
disorientation, and amnesia 

IV Stupor and coma Unresponsiveness to noxious stimuli 


Adapted from Nevah MI, Fallon MB. Hepatic Encephalopathy, Hepatorenal Syndrome, Hepatopulmonary Syndrome, and Systemic 
Complications of Liver Disease. In: Sleisenger and Fordtran's Gastrointestinal and Liver Diseases. 9th Ed. Philadelphia, PA: 
Saunders; 2010. Copyright Elsevier 2010. 
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Figure 27. Magnetic resonance cholangiopancreatography (left panel) revealing upstream 
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intrahepatic bile duct dilatation involving the left hepatic lobe (arrow) with stricturing of the left hepatic duct. Liver histology 
(right panel) demonstrates portal tract expansion, edema, and ductular proliferation with lymphocytic cholangitis (arrow) consistent 


with primary sclerosing cholangitis. 
MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


Table 32. Child-Turcotte-Pugh Score? 


1 Point 2 Points 3 Points 
Encephalopathy None Grade I-II Grade III-IV 
Ascites None Mild/moderate Severe 
Bilirubin <2 mg/dL (34.2 pmol/L) 2-3 mg/dL (34.2-51.3 >3 mg/dL (51.3 mol/L) 
mol/L) 
Albumin >3.5 g/dL (35 g/L) 2.8-3.5 g/dL (28-35 g/L) <2.8 g/dL (28 g/L) 
Prothrombin time/INR <4 s/<1.7 4-6 s/1.7-2.3 >6 s/>2.3 


*5-6 points = Child-Turcotte-Pugh class A; 7-9 points = Child-Turcotte-Pugh class B; 10-15 points = Child-Turcotte-Pugh class C. 
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Figure 28. Surveillance and management of nonbleeding esophageal varices. 


Screen all patients with cirrhosis for esophageal varices with upper endoscopy 


Small varices <5 mm 


y 


4 
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Medium/large varices >5 mm 


y 


4 


Low-risk patient or the 
following endoscopic features: 
e Child-Turcotte-Pugh class A 

e No variceal red markings? 


High-risk patient or 
endoscopic features: 
e Child-Turcotte-Pugh class B/C 
e Variceal red markings? 


High-risk patient or 
endoscopic features: 
e Child-Turcotte-Pugh class B/C 
e Variceal red markings? 


Low-risk patient or 
endoscopic features: 
© Child-Turcotte-Pugh class A 
e No variceal red markings? 


4 


No treatment 
NSBB benefit not 
established 


l 


Follow-up: 


4 


Second-line: EVL (if 
contraindications or 
intolerance to NSBB) 


ÀA ÀA 
NSBB NSBB or EVL First-line: NSBB 
Y 
Follow-up: 


Repeat upper endoscopy in 
2 years or if GI bleeding or 
hepatic decompensation 
occurs 


A high-risk patient is one with Child-Turcotte-Pugh class B or C cirrhosis, whereas a low-risk patient has Child-Turcotte-Pugh class A 


NSBB: No repeat upper endoscopy unless bleeding occurs 

EVL: Repeat upper endoscopy every 2-4 weeks until 
obliteration, then repeat at 3 months, then every 6-12 
months thereafter 


cirrhosis. EVL = endoscopic variceal ligation; GI = gastrointestinal; NSBB = nonselective B-blockers. 
*Variceal red markings are longitudinal red streaks on the surface of esophageal varices. 
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Table 33. Differential Diagnosis of Ascites Based on the Serum-Ascites Albumin Gradient 


Total Protein 


SAAG 


21.1 g/dL (11 g/L) 


<1.1 g/dL (11 g/L) 


<2.5 g/dL (25 g/L) 
22.5 g/dL (25 g/L) 


Cardiac ascites, Budd-Chiari syndrome 


Nephrotic syndrome, myxedema 


ascites 


Infections, malignancy, pancreatic 


SAAG = serum-ascites albumin gradient. 


Mayo Clinic Gastroenterology and Hepatology Board Review, 4th Edition, edited by Hauser (2011). Adapted Table 28.2 from 
Chapter "Ascites, Hepatorenal Syndrome and Encephalopathy" by Hay, page 318, by permission of Oxford University Press, USA. 
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Table 34. Immunizations in Patients with Cirrhosis 


Immunization Recommendation Schedule Notes 
Inactivated influenza Yes Yearly Less effective than in 
healthy individuals; may 
prevent hepatic 
decompensation 
23-Valent pneumococcal Yes Dose 1 given at time of Probably less effective than 
polysaccharide vaccine diagnosis if 219 years in healthy individuals 
(PPSV-23) Dose 2 given 5 years 
later 
Dose 3 given at age 65 
years (if =5 years or 
more since previous 
vaccination) 
13-Valent pneumococcal No = = 
conjugate vaccine (PCV-13) 
Hepatitis A Yes Dose 1 given at time zero Lower rates of 
Dose 2 given at 6-12 seroprotection in 
months decompensated cirrhosis 
Hepatitis B Yes Dose 1 given at time zero Patients with cirrhosis 
Dose 2 given at 1 month should receive a double 
j dose (40 ug) with the 
Dose 3 given at 6 months Jerdan a eiie 
Herpes zoster No > Limited data for safety and 


efficacy in cirrhosis 
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Figure 29. Barcelona Classification for Liver Cancer Treatment System. 


HCC 

Y. Y v 

Stage 0 Stage A-C Stage D 

PS 0 and Child-Pugh A PS 0-2 and Child Pugh A-B PS >2 or Child Pugh A-B 
bá Y Y v Y 
Very early stage (0) Early stage (A) Intermediate stage (B) Advanced Stage (C) 
Single <2 cm carcinoma in situ Single or 3 nodules <3 cm, PS 0 Multinodular, PS 0 Portal invasion, N1, M1, PS 1-2 End stage (D) 

w 4 v 

Single 3 nodules <3 cm 
Vv 

Portal pressure, bilirubin 
Yv 
> | Increased — | Associated diseases 

v 

Normal 

No Yes 
Yv Y Y v v 
Resection Liver transplantation PEI/RF TACE Sorafenib 
(CLT/LDLT) 
Yv 
Curative treatments (30%) Randomized trials (50%) Symptomatic (20%) 
5-year survival: 50%-70% 3-year survival: 10%-40% Survival <3 months 


CLT = cadaveric liver transplantation; HCC = hepatocellular carcinoma; LDLT = living donor liver transplantation; PEI = percutaneous 
ethanol injection; PS = physical status; RF = radiofrequency (ablation); TACE = transarterial chemoembolization. 


Llovet JM, Di Bisceglie AM, Bruix J, et al; Panel of Experts in HCC-Design Clinical Trials. Design and endpoints of clinical trials in hepato- 
cellular carcinoma. J Natl Cancer Inst. 2008;100(10):698-711. [PMID: 18477802], by permission of Oxford University Press. 
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Table 35. Drug Interactions with Calcineurin Inhibitors 


Drugs that Increase Levels of CNIs 


Antimicrobials Calcium Channel Blockers Others 

Caspofungin Diltiazem Danazol 

Azoles Verapamil Grapefruit juice 
Macrolides Amlodipine (less) Diazepam, alprazolam 
Chloroquine Felodipine (less) Allopurinol 

Protease inhibitors Nicardipine Sertraline 

Ofloxacin 


Drugs that Decrease Levels of CNIs 


Antimicrobials Anticonvulsants Others 

Rifampin Carbamazepine Orlistat 

Rifabutin Phenobarbital St. John’s wort 
Phenytoin 


CNIs = calcineurin inhibitors. 
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Table 36. Liver Diseases Unique to Pregnancy 


Disease Trimester Clinical Laboratory Bilirubin Management Recurrence 
Features Studies Level 
Hyperemesis First Severe ALT elevated in Normal Hydration Variable 
gravidarum vomiting 50% of patients, 
may be 20 times 
ULN 
Intrahepatic Second or Pruritus ALT normal to Usually Ursodiol 45%-70% 
cholestasis third 10-fold increase, norma 
of pregnancy elevated serum 
bile acids 
Preeclampsia Third Hypertension, Mild increase in Norma Delivery 5%-25% 
edema, and ALT 
proteinuria 
HELLP Third Features of Hemolysis, Usually Delivery 5%-25% 
syndrome preeclampsia elevated ALT, norma 
thrombocytopenia 
Acute fatty Third Features of ALT 200-1000 Norma Delivery 20%-70% 
liver of preeclampsia, U/L, hemolysis, unless 
pregnancy features of low platelets, severe 
liver failure high ammonia 
eee Eee 
ALT = alanine aminotransferase; HELLP = Hemolysis, Elevated Liver tests, Low Platelets; ULN = upper limit of normal. 
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Table 37. Causes and Prevalence of Upper Gastrointestinal Bleeding 


Cause Prevalence 
Peptic ulcer 33.9% 
Esophagogastric varices 32.8% 
Erosive esophagitis 8.1% 
Mallory-Weiss tear 6.4% 
Erosion 5.1% 
Tumor 5.1% 
Esophageal ulcer 2.1% 
Portal gastropathy 1.0% 
Dieulafoy lesion 0.9% 
Cameron lesion 0.7% 
Other 2.7% 


Adapted by permission from Lippincott Williams & Wilkins: Kim JJ, Sheibani S, Park S, Buxbaum J, Laine L. Causes of Bleeding and 
Outcomes in Patients Hospitalized With Upper Gastrointestinal Bleeding. J Clin Gastroenterol. 2013 May 16. [PMID: 23685847] 
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Table 38. Causes of Brisk and/or Severe Upper Gastrointestinal Bleeding 


Peptic ulcer 
Esophagogastric varices 
Dieulafoy lesion 
Aortoenteric fistula 
Hemobilia 
Hemosuccus pancreaticus (pseudoaneurysm/aneurysm) 
Neoplasm 
Esophageal 
Gastric 
GIST 


GIST = gastrointestinal stromal tumor. 
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Table 39. Forrest Classification of Peptic Ulcers by Prevalence, Rebleeding Rates, and 
Treatment 


Category Description Prevalence Rebleeding? Endotherapy PPI Therapy 
Ia Active arterial bleeding 12% 56% yes Iv> 

Ib Active oozing bleeding 12% 56% Yes Iv? 

Ila Nonbleeding visible 8% 43% Yes Iv? 

vessel 

IIb Adherent clot 8% 22% +/-€ Ive 

IIc Flat pigmented spot 16% 10% No Oral 

III Clean ulcer base 55% 5% No Oral 


*Rebleeding without endotherapy 

ÞIV PPI therapy consists of an intravenous bolus followed by continuous infusion of a high-dose PPI for 72 hours. 
“Endotherapy of adherent clots is controversial; continuous IV PPI may be sufficient. 

IV = intravenous; PPI = proton pump inhibitor. 


Adapted by permission from Macmillan Publishers Ltd: American Journal of Gastroenterology (Laine L, Jensen DM. Management of 
patients with ulcer bleeding. 107(3):345-60; quiz 361. [PMID: 22310222]), copyright 2012. 
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Figure 30. Ulcers at low risk for rebleeding; endoscopic therapy is not indicated. 


Top panel: Clean-based gastric ulcer with no blood vessels, pigmented spots/protuberances, or clots noted in the base (Forrest class III). 
Bottom panel: Gastric ulcer with nonprotuberant pigmented spot (arrow) in a duodenal ulcer bed (Forrest class IIc). 


Courtesy of Louis M. Wong Kee Song M.D., Mayo Clinic 
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Figure 31. Duodenal ulcer with adherent clot (arrow) that is at risk for rebleeding 
| x a 


Ai 
(Forrest class IIb). This can be treated medically, or by clot removal and endoscopic therapy in addition to standard medical therapy. 
Courtesy of Louis M. Wong Kee Song M.D., Mayo Clinic 
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Figure 32. Duodenal ulcers at high risk of rebleeding that must be treated endoscopically. 


Top panel: Nonbleeding visible vessel (arrow) (Forrest class Ila). Bottom panel: Ulcer (solid arrow) with active arterial spurting (dotted 
arrow) (Forrest class Ia). 
Courtesy of Louis M. Wong Kee Song M.D., Mayo Clinic 
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Table 40. Causes and Prevalence of Lower Gastrointestinal Bleeding 


Cause Prevalence 
Diverticulosis 30% 
Colitis 24% 

Ischemic 12% 

IBD 9% 

Radiation 3% 
Hemorrhoids 14% 
Postpolypectomy 8% 

Colon polyps or cancer 6% 
Rectal ulcer 6% 
Angiodysplasia 3% 
Other 6% 
Adapted with permission of Current Science, Inc., from Ghassemi KA, Jensen DM. Lower GI bleeding: epidemiology and 


management. Curr Gastroenterol Rep. 2013 Jul;15(7):333. [PMID: 23737154]; permission conveyed through Copyright Clearance 


Cen 


er, Inc. 
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Ta 


ble 41. Causes of Severe Lower Gastrointestinal Bleeding 


Diverticulosis 


Ao 


rtoenteric fistula 


Colonic or rectal varices 


Dieulafoy lesions 


Neoplasm 
Colitis 


Ischemic 
IBD 


Infectious 


Intussusception 


Meckel diverticulum 


An 


giodysplasia 


IBD 


= inflammatory bowel disease. 
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Table 42. Causes of Obscure Gastrointestinal Bleeding 


Location 


Differential 
Diagnosis 


Patient Age (Years) 


Clinical Clues 


Proximal to the ligament of 
Treitz 


Small bowel 


Colon 


Cameron erosion 


NSAID ulcerations 


Dieulafoy lesion 


Crohn disease 


Gastric antral vascular 
ectasia 


Angiodysplasia 


Peutz-Jeghers syndrome 


Meckel diverticulum 


Hemangioma 
Malignancy 

Hereditary hemorrhagic 
telangiectasia 


Diverticulosis 


Malignancy 


20-60 


20-60 


Large hiatal hernia 


Medication review 


Intermittent large-volume 
bleeding 


Family history, 
extraintestinal 
manifestations; may also 
occur in small bowel and 
colon 


Female, autoimmune 
disease 


Intermittent, usually occult 
bleeding; may also occur in 
colon 


Perioral pigmentation, 
obstructive symptoms 


Possible abdominal pain 


Possible cutaneous 
hemangiomas 


Weight loss, abdominal 
pain 


Mucocutaneous 
telangiectasias 


Intermittent, painless 
bleeding 


Weight loss, family history 
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Figure 33. Capsule endoscopy image of angiodysplasia. 


The lesion (arrow) has a fernlike pattern and is red in color. Angiodysplasia can have no bleeding or active bleeding. 


Courtesy of David J. Hass, MD 
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Figure 34. Meckel diverticulum diagnosed on balloon-assisted enteroscopy. 


A diverticulum is seen in the small bowel. At the top of the diverticulum is a visible vessel, which is the raised black spot at the 
top (arrow). 
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Figure 35. Image of an endoscopy capsule. 


Courtesy of Dr. Elizabeth Rajan, Mayo Clinic 
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High value care is care that balances the clinical benefit of a given medical intervention with its harms and costs, 


with the goal of improving patient outcomes. 


In a randomized controlled trial, subjects are randomly allocated to an intervention or control group, and investigators 


and subjects are often blinded to the intervention to minimize biased outcomes. 


Confidence intervals provide more information than P values because they reveal the plausible range of an event, 
allowing clinical significance to be estimated. 


Although the periodic health examination has been associated with increased delivery of preventive services, 
multiple studies have failed to show a beneficial effect of the periodic health examination on morbidity or mortality. 


A condition is amenable to screening if it is sufficiently common, will cause significant morbidity and mortality if 
left untreated, has a preclinical stage to allow for detection, and has an effective, available treatment that can improve 


prognosis if given early. 


Screening based on clinical guidelines needs to be individualized to account for patient circumstances; shared 
decision-making discussions should be documented and include the rationale for not providing screening that might 


otherwise be recommended. 


Patients who have no genetic family history available (for example, due to adoption) should not undergo genetic 
testing without other reason. 


Even though vaccines are one of the most cost-effective preventive health measures available, immunization rates 
remain unacceptably low; providing age- and riskappropriate immunization to patients is essential to the practice of 
high value care. 


Annual vaccination against influenza and one-time vaccination against pertussis with the tetanus toxoid, reduced 
diphtheria toxoid, and acellular pertussis (Tdap) vaccine is recommended for all health care workers. 


Moderate- (31-360 minutes) and high-intensity behavioral counseling (>360 minutes) have shown better results 
than brief behavioral counseling (1-30 minutes); however, even 1- to 5-minute counseling interventions have proved 
effective in reducing tobacco and alcohol misuse. 


Hospital-to-primary provider communication at discharge, predischarge patient education, medication reconciliation, 
and timely post-hospitalization followup are all necessary to improve patient safety during transitions of care. 


The Model for Improvement involves defining the goal of the project (aim), measuring the baseline to see if 
interventions lead to improvement (measures), determining what changes can be made to improve quality (ideas), 
and implementing and testing the change in a process called a Plan-Do-Study-Act cycle. 


Physicians may pursue termination of the physicianpatient relationship as long as the patient's health is not 
jeopardized and care can be provided by an alternative provider; however, abandonment is unethical and can be 


cause for legal action. 


Physicians may be required to breach patient confidentiality to report suspected child abuse, infectious diseases, 


patients who are a threat to themselves or others, and patients who are hazardous drivers. 


Patients want to be apprised of all medical errors regardless of whether there was an adverse outcome; doing so 
optimizes informed decision-making, promotes trust, and may reduce stress and risk for litigation. 


Highlights Pg 2 


e Palliative medicine maximizes quality of life for patients with serious illness through meticulous symptom management 


and by aligning comprehensive care to meet the patients’ goals as much as possible. 


e When bad news is communicated in a skillful and empathic manner, patient satisfaction is increased, and depression 


and anxiety are decreased. 


e Use of long-acting opioids for pain control is based on patient preference, as there is no evidence of improved pain 


control with long-acting opioids when compared with short-acting opioids. 


e Studies indicate that approximately 85% of diagnoses are correctly made simply by performing a detailed history 


and physical examination. 


e Evidence that further diagnostic testing helps reassure patients with medically unexplained symptoms or improves 


outcomes is limited; negative test results may, in fact, increase patient anxiety over a potentially missed diagnosis. 
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Table 1. High Value Care Framework: Steps Toward High Value Care 


Step 1: Understand the benefits, harms, and relative costs of the interventions that you are considering. 
Step 2: Decrease or eliminate the use of interventions that provide no benefits and/or may be harmful. 


Step 3: Choose interventions and care settings that maximize benefits, minimize harms, and reduce costs (using comparative 
effectiveness and cost-effectiveness data). 


Step 4: Customize a care plan with patients that incorporates their values and addresses their concerns. 


Step 5: Identify system-level opportunities to improve outcomes, minimize harms, and reduce health care waste. 


Reprinted with permission from Smith CD; Alliance for Academic Internal Medicine-American College of Physicians High Value, 
Cost-Conscious Care Curriculum Development Committee. Teaching high-value, cost-conscious care to residents: the Alliance for 
Academic Internal Medicine—American College of Physicians Curriculum. Ann Intern Med. 2012 Aug 21;157(4):284-6. [PMID: 
22777503] 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


Table 2. Types of Study Designs 


Study Design 


Description 


Experimental Studies 


Randomized 
controlled trial 
(RCT) 


Cluster- 
randomized trial 


Quasi- 
experimental 
design 


Subjects are 
randomly 
allocated to a 
treatment group 
or a control 
group 


Subjects are 
randomized by 
clusters (e.g., 
nursing unit) 
rather than as 
individuals 


Review of data 
collected before 
and after an 
intervention 


Observational Studies 


Cohort study 


Case-control 
study 


Cross-sectional 
study 


Case series 


Studies 
outcomes of 
groups using 
observed 
assignment 


Compares past 
exposures in 
patients with and 
without disease 


Determines 
prevalence of 
disease (e.g., 
survey studies) 


Describes the 
characteristics of 
a group (or 
series) of 
patients (or 
cases) 


Strengths 


Strongest design for 
determining causation 


Same as for RCTs 


Can be used if 
randomization of 
patients is not ethical or 
feasible 


Can be used if 
randomization of 
patients is not ethical or 
feasible 


Able to detect 
associations, but these 
are not always cause- 
effect relationships 


Able to study multiple 
outcomes over a long 
period of time 


Large sample size 


Useful for rare diseases 
or exposures 


Inexpensive 


Can be completed 
quickly 
Inexpensive 


Hypothesis generating 


Observations may be 
useful in designing a 
study to evaluate 
possible explanations or 
causes for the observed 
findings 


Weaknesses 


Expensive, time 
consuming, not 
practical for many 
clinical situations 
Limited follow-up 
duration 

Limited number of 
outcomes that can be 
assessed 

Limited 
generalizability 


Same as for RCTs 
Challenging to analyze 


Patients not 
randomized 


Requires complicated 
statistical techniques 
to minimize 
confounding 
Prospective designs 
can be expensive and 
take many years 
before results are 
available 


High risk for bias 


High risk for 
confounding 

Cannot assess 
incidence/prevalence 


May result in 
misleading 
information 


Provides information 
on only one point in 
time 

High risk for bias 

High risk for bias 
Cannot infer causation 
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Key Threats to 
Validity 


f randomization is 
ineffective 


f data are not analyzed 
according to initially 
assigned group 

f key individuals are 
aware of group 
assignment (not 
blinded) 

f follow-up is 
incomplete 


Same as for RCTs 


f analysis does not 
account for clustering 


f no adjustment for 
possible confounding 


Selection bias in cohort 


Bias in measurement of 
exposures and 
outcomes 


If important 
confounders not 
accounted for 


Selection bias, 
especially in controls 


Measurement bias, 
especially recall bias 


Selection bias, response 
bias 

If sample is not 
representative 


Multiple biases related 
to subject selection and 
the characteristics 
observed 


Table 3. Common Terms Used in the Interpretation of the Medical Literature for 
Diagnostic Tests 


Term Definition Calculation Notes 
Prevalence (Prev) Proportion of patients with Prev = (TP + FN) / (TP + 

the disease in the FP + FN + TN) 

population 
Sensitivity (Sn) Proportion of patients with Sn = TP / (TP + FN) 


the disease who have a 
positive test 


Specificity (Sp) Proportion of patients Sp = TN / (FP + TN) 
without the disease who 
have a negative test 


Positive predictive value Proportion of patients with PPV = TP / (TP + FP) Increases with increasing 

(PPV) a positive test who have prevalence 
the disease 

Negative predictive value Proportion of patients with NPV = TN / (TN + FN) Increases with decreasing 

(NPV) a negative test who do not prevalence 
have the disease 

Positive likelihood ratio The ratio of the probability LR+ = Sn / (1 - Sp) 

(LR+) of a positive test result 
among patients with the 
disease to the probability of 
a positive result among 
patients without the 
disease 

Negative likelihood ratio The ratio of the probability LR- = (1 -Sn) / Sp 

(LR-) of a negative test result 
among patients with the 
disease to the probability of 
a negative result in 
patients without the 
disease 

Pretest odds The odds that a patient has Pretest odds = pretest 
the disease before the test probability / (1 — pretest 
is performed probability) 

Posttest odds The odds that a patient has Posttest odds = pretest LR+ is used if result of test 
the disease after a test is odds x LR is positive; LR- is used if 
performed result of test is negative. 

A nomogram is available to 
calculate posttest 
probability using pretest 
probability and LR without 
having to convert pretest 
probability to odds (see 
Figure 1) 

Pretest probability Proportion of patients with Pretest probability can be 
the disease before a test is estimated from population 
performed prevalence, clinical risk 

calculators, or clinical 
experience if no evidence- 
based tools exist 

Posttest probability Proportion of patients with Posttest probability = 
the disease after a test is posttest odds / (1 + 
performed posttest odds) 


FN = false negative; FP = false positive; TN = true negative; TP = true positive. 
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Figure 1. Nomogram for interpreting diagnostic test results. 
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In this nomogram, a straight line drawn from a patient’s pretest probability of disease (which is estimated from experience, local data, 
or published literature) through the likelihood ratio for the test result, will point to the posttest probability of disease. 


Reprinted with permission from Fagan TJ. Letter: Nomogram for Bayes theorem. N Engl J Med. 1975 Jul 31;293(5):257. [PMID: 
1143310] Copyright 1975, Massachusetts Medical Society. 
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Table 4. Common Terms Used in the Interpretation of the Medical Literature for 


Therapeutics 


Term 


Definition 


Calculation 


Notes 


Absolute risk (AR) 


Relative risk (RR) 


Absolute risk 
reduction (ARR) 


Relative risk 
reduction (RRR) 


Number needed to 
treat (NNT) 


Number needed to 
harm (NNH) 


The probability of an event 
occurring in a group during a 
specified time period 


The ratio of the probability of 
developing a disease with a 
risk factor present to the 
probability of developing the 
disease without the risk factor 
present 


The difference in rates of 
events between experimental 
group (EER) and control 
group (CER) 


The ratio of absolute risk 
reduction to the event rate 
among controls 


Number of patients needed to 
receive a treatment for one 
additional patient to benefit 


Number of patients needed to 
receive a treatment for one 
additional patient to be 
harmed 


AR = patients with event in group 


/ total patients in group 


RR = EER/ CER 


ARR = | EER - CER | 


RRR = | EER- CER | / CER 


NNT = 1 / ARR 


NNH = 1 / ARI 


Also known as event 
rate; can be for benefits 
or harms. Often, an 
experimental event rate 
(EER) is compared with a 
control event rate (CER) 


Used in cohort studies 
and randomized 
controlled trials 


A good estimate of the 
effect size 


ARI = absolute risk 
increase and equals | 
EER — CER | when the 
event is an unfavorable 
outcome (e.g., drug side 
effect) 
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Table 5. U.S. Preventive Services Task Force Hierarchy of Research Design 


Level Description 

I Properly powered and conducted RCT; well-conducted systematic review or meta-analysis of homogeneous 
RCTs 

II-1 Well-designed controlled trial without randomization 

Il-2 Well-designed cohort or case-control analytic study 

II-3 Multiple time series with or without the intervention; dramatic results from uncontrolled experiments 

II Opinions of respected authorities, based on clinical experience; descriptive studies or case reports; reports 


of expert committees 


RCT = randomized controlled trial. 


Adapted from U.S. Preventive Services Task Force. U.S. Preventive Services Task Force Procedure Manual. Agency for Healthcare 
Research and Quality Publication No. 08-05118-EF. http://www.uspreventiveservicestaskforce.org/Page/Name/procedure-manual. 
Published July 2008. Accessed June 24, 2015. 
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Table 6. U.S. Preventive Services Task Force Grade Definitions 


Grade Definition and Suggestion for Practice 

A There is high certainty that the net benefit is substantial. Offer or provide this service. 
B There is high certainty that the net benefit is moderate. Offer or provide this service. 
(E There is at least moderate certainty that the net benefit is small. Offer or provide this 


service for selected patients depending on the individual circumstances. 


D There is moderate or high certainty that the service has no net benefit or that the 
harms outweigh the benefits. Discourage use of this service. 


I (Insufficient) Evidence is lacking, of poor quality, or conflicting, and the balance of benefits and 
harms cannot be determined. If the service is offered, patients should understand the 
uncertainty about the balance of benefits and harms. 


Adapted from U.S. Preventive Services Task Force. Grade definitions. www.uspreventiveservicestaskforce.org/uspstf/grades.htm. 
Updated February 2013. Accessed June 24, 2015. 
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Table 7. Summary of USPSTF Screening and Prevention Recommendations? 


Condition Screening Recommendation 


Chronic Diseases 


Abdominal aortic One-time abdominal ultrasonography in all men ages 65-75 y who have ever smoked”; selective 

aneurysm screening in all men ages 65-75 y who have never smoked 

Depression All adults, when staff-assisted depression care support is available 

Diabetes mellitus All adults with sustained blood pressure >135/80 mm Hg according to 2008 recommendation; all 
adults at increased risk according to 2014 draft recommendation 

Hypertension All adults 

Lipid disorders All men age 235 y; all women age 245 y at increased risk; start at age 20 y for adults at increased 
cardiovascular risk 

Obesity All adults; offer to refer adults with BMI of 30 or higher for intensive behavioral interventions. 

Osteoporosis Women age 265 y; women <65 y of age when 10-year fracture risk is 29.3% 

Thyroid disease Insufficient evidence to recommend for or against screening for thyroid disease (grade 1) 


Infectious Diseases 


Chlamydia All sexually active women age <24 y; all sexually active women at increased risk of infection® 
Gonorrhea All sexually active women at increased risk of infection® 

Hepatitis B virus All adults at high risk? 

Hepatitis C virus One-time screening for adults born between 1945 and 1965; all adults at high risk® 

HIV infection One-time screening for all adults ages 15-65 y; repeated screening for adults at high risk’ 

Syphilis All adults at increased risk of infection? 

Tuberculosis USPSTF defers to CDC guidelines, which recommend screening for high-risk individuals" 
Substance Abuse 

Alcohol misuse All adults; provide persons engaged in risky or hazardous drinking with brief behavioral counseling 
Tobacco use! All adults; provide cessation interventions for tobacco users 

Cancer 

Breast cancer Biennial screening mammography for women ages 50-74 y; initiation of screening before age 50 y 


should be individualized (grade C). 


Cervical cancer Women ages 21-65 y with cytology (Pap smear) every 3 y; in women ages 30-65 y who want to 
lengthen screening, screen with cytology and HPV testing every 5 y. 


Colorectal cancer All adults ages 50-75 y using annual high-sensitivity FOBT, flexible sigmoidoscopy every 5 y, 
combined high-sensitivity FOBT or fecal immunochemical testing (every 3 y) plus flexible 
sigmoidoscopy (every 5 y), or colonoscopy every 10 y 


Lung cancer Not recommended for the average-risk patient; annual low-dose CT scan in high-risk patients (adults 
ages 55-80 y with a 30-pack-year smoking history, including former smokers who have quit in the 
last 15 years) (see MKSAP 17 Pulmonary and Critical Care Medicine) 


Skin cancer Insufficient evidence for skin cancer screening examinations (grade I); behavioral counseling on 
minimizing exposure to ultraviolet radiation recommended for persons younger than 24 years who 
have fair skin. 


CDC = Centers for Disease Control and Prevention; FOBT = fecal occult blood testing; HPV = human papillomavirus; PSA = 
prostate-specific antigen; USPSTF = U.S. Preventive Services Task Force. 

*Unless otherwise specified, all recommendations listed are grade A or B, for which the USPSTF suggests providing this service in 
practice. Grade C recommendations are offered for selected patients depending on individual circumstances. Grade D services 
should be discouraged. Grade I indicates that there is insufficient evidence to assess the balance of benefits and harms for a 
service. 


’In the USPSTF recommendation, an “ever-smoker” is a person who has smoked at least 100 cigarettes in his or her lifetime. 


“Women who are at increased risk of infection include those with a history of sexually transmitted infection (STI), those with new 
or multiple sexual partners, those who use condoms inconsistently, and commercial sex workers. 

‘Persons at high risk of hepatitis B virus (HBV) infection include those born in countries with at least a 2% prevalence of HBV 
infection, persons receiving dialysis or cytotoxic or immunosuppressive treatments, HIV-positive persons, injection drug users, men 
who have sex with men (MSM), and household contacts or sexual partners of persons with HBV infection. 

“Persons at high risk of hepatitis C virus infection include injection and intranasal drug users, persons who received a blood 
transfusion before 1992, persons with long-term hemodialysis, prisoners, and persons who received unregulated tattoos. 

‘Persons at high risk of HIV infection include MSM, active injection drug users, persons with behavioral risk factors (those who have 
unprotected vaginal or anal intercourse; have sexual partners who are HIV-infected, bisexual, or injection drug users; or exchange 
sex for drugs or money), persons who have acquired other STIs, and persons who live and receive care in a high-prevalence 
setting (HIV seroprevalence of 21%). 


Persons at increased risk for syphilis infection include prisoners, MSM, and persons who exchange sex for money or drugs. 
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Table 8. Screening and Prevention Interventions Not Routinely Recommended by the 
USPSTF for Asymptomatic, Average-Risk Adults? 


Routine urine tests (grade D)? 


Resting or exercise electrocardiography (ECG) for CHD screening (grade D)°* 


Nontraditional risk factors (including CT coronary artery calcium score”, high-sensitivity C-reactive protein, ankle-brachial 
index, carotid intima-media thickness, lipoprotein(a), and homocysteine) in screening for CHD risk (grade 1) 


Use of B-carotene and vitamin E in cancer or cardiovascular disease prevention (grade D) 


Ultrasonography for asymptomatic carotid stenosis screening (grade D)? 


Screening for AAA in women who have never smoked (grade D) 


PSA screening for prostate cancer (grade D)? 


CA-125 measurement or pelvic ultrasonography for ovarian cancer screening (grade D)>* 


Abdominal palpation, serologic markers, or ultrasonography for pancreatic cancer screening (grade D) 


Screening for testicular cancer (grade D) 


Spirometry in asymptomatic individuals (including asymptomatic smokers) for COPD screening (grade D)* 


Genetic screening tests for hereditary hemochromatosis (grade D) 


Screening the general asymptomatic population for chronic hepatitis B virus infection (grade D)*° 


AAA = abdominal aortic aneurysm; CHD = coronary heart disease; PSA = prostate-specific antigen; USPSTF = U.S. Preventive 


Services Task Force. 


*Grade D services should be discouraged. Grade I indicates that there is insufficient evidence to assess the balance of benefits and 


harms for a service. 


ÞAlso recommended against in the American Board of Internal Medicine Foundation's Choosing Wisely initiative. 


“Also recommended against in the American College of Physicians's High Value Care initiative. 
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Table 9. “Red Flags” Suggesting an Increased Genetic Risk in an Individual or Family 


"Red Flag" 


Description 


Example 


Family history of multiple affected 
family members with the same or 
related disorders 


Earlier age at onset of disease than 
expected 


Condition in the less-often-affected sex 


Disease in the absence of known risk 
factors 


Ethnic predisposition to certain genetic 
disorders 


Close biologic relationship between 
parents 


Such a pattern indicates increased risk, 
whether through genetic or 
environmental risk factors or a 
combination of genes and environment. 


Disorders that arise at a younger age 
than expected may occur because of a 
genetic predisposition that makes an 
individual more susceptible to 
environmental exposures. 


A disorder that occurs in the less 
common sex may occur because of a 
genetic predisposition that overrides 
other hormonal, developmental, and 
environmental factors that contribute to 
its occurrence. 


Genetic predisposition may lead to the 
occurrence of a disorder in the absence of 
obvious environmental factors. 


Some genetic disorders are more 
common in certain ethnic groups. 
Awareness of a patient’s ethnicity or 
ancestral background can aid in 
recommending genetic testing and 
evaluation of genetic conditions. 


Consanguinity is a relationship by blood 
or a common ancestor. Because relatives 
are more likely to share the same genes, 
children from a consanguineous couple 
related as first cousins or closer have an 
increased risk of having an autosomal 
recessive condition. 


Three family members in two 
generations with cardiovascular 
disease 


Cardiovascular disease occurring 
in the fourth decade of life 


Breast cancer in a male 


Hyperlipidemia in an individual 
with an ideal diet and exercise 
regimen 


Lactose intolerance in an individual 
of African ancestry 


Cystic fibrosis 


———— 
Based on National Coalition for Health Professional Education in Genetics. Core principles in family history: Interpretation. 
http://www.nchpeg.org/index.php?option=com_content&view=article&id=199: principles-for-interpretation&catid=64:core- 


principles-in-family-history&Itemid=126. Accessed May 29, 2015. 
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Table 10. Types of Genetic Testing and Indications 


Genetic Testing Type Indication 


Diagnostic testing Used to confirm or support a diagnosis in a patient with clinical disease (for example, 
cystic fibrosis, sickle cell disease) 


Predictive testing Used to identify individuals at risk for heritable disease: 


Presymptomatic tests evaluate for conditions caused by single genes with a high 
degree of penetrance that will likely eventually cause disease (for example, Huntington 
disease). 


Predisposition tests evaluate for genetic alterations known to significantly increase the 
risk of disease (for example, BRCA mutation). 


Susceptibility tests evaluate for different genetic markers associated with complex 
diseases (for example, coronary artery disease). 


Pharmacogenetic testing Tests for genetic factors influencing drug metabolism (for example, TPMT assay for 
azathioprine) 


Tumor (somatic cell) testing Involves testing tissue (usually cancer) for nonheritable mutations for diagnostic purposes 
or to assist in selecting a specific treatment (for example, HER2, KRAS) 


Carrier testing Used to identify a specific genetic mutation in an asymptomatic family member, frequently 
for reproductive decision making; typically for the heterozygous state of a disease that 
presents with disease when homozygous (for example, cystic fibrosis, sickle cell disease) 


Prenatal (antenatal) testing Testing during pregnancy (by amniocentesis or chorionic villus sampling) to identify 
congenital conditions (for example, Down syndrome, Turner syndrome) 

Newborn (neonatal) Testing after birth for presence of disease for which preventive measures or treatment 

screening exist (for example, phenylketonuria); often legally mandated and varies by state 


BRCA = breast cancer susceptibility genes 1 and 2; HER2 = human epidermal growth factor receptor 2; KRAS = Kirsten rat 
sarcoma viral oncogene; TPMT = thiopurine methyltransferase. 
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Table 11. Summary of Vaccination Recommendations for Adults 


Disease Vaccine Type ACIP Recommendation 
Influenza Inactivated, live One dose annually for all persons >6 months of age; indications vary by 
attenuated, vaccine type (see text) 
recombinant 
Tetanus, diphtheria, Inactivated Primary series for unvaccinated adults; Td booster every 10 y for all adults; 
and pertussis one-time pertussis booster with Tdap in adults; all pregnant women between 
27 and 36 weeks’ gestation during each pregnancy 
Varicella Live attenuated Two doses given at interval of =4 weeks for all persons lacking evidence of 
VZV immunity? 
Herpes zoster Live attenuated All nonimmunocompromised persons age 260 y 
Pneumococcal Inactivated All adults age 265 y; adults ages 19-64 y with risk factors (see Figure 3 and 
Table 13) 
Human Inactivated Females at age 11-12 y, or age 13-26 y for unvaccinated females; males at 
papillomavirus age 11-12 y, or age 13-21 y for unvaccinated males (permitted age 21-26 


y); immunocompromised persons (including those infected with HIV) and 
MSM through age 26 y 


Measles, mumps, Live attenuated Adults born in 1957 or later without documented evidence of vaccination or 
and rubella immunity. One dose usually sufficient; second dose recommended for college 
students, international travelers, and HCWs 


Meningococcal Inactivated One dose indicated for first-year college students residing in dormitories 
(unless vaccinated at age 216 y), travelers to endemic areas, 
microbiologists exposed to Neisseria meningitidis, military recruits, and 
exposed persons; two doses indicated for persons with asplenia or 
complement deficiencies. Revaccination recommended every 5 y for those 
with persistent risk 


Hepatitis A Inactivated Any adult requesting immunization and those at high risk (see text) 


Hepatitis B Inactivated Any adult requesting immunization and those at high risk (see text) 


ACIP = Advisory Committee on Immunization Practices; HCW = health care worker; MSM = men who have sex with men; Td = 
tetanus and diphtheria toxoids; Tdap = tetanus toxoid, reduced diphtheria toxoid, and acellular pertussis; VZV = varicella zoster 
virus. 


*Evidence of immunity includes either 1) documentation of receiving two doses of varicella vaccine 24 weeks apart, 2) U.S.-born 
before 1980 except health care providers and pregnant women, 3) varicella or herpes zoster diagnosed by health care provider, or 
4) laboratory evidence of immunity. 
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Table 12. Contraindications to Live Vaccines 


Pregnancy 

HIV or AIDS with a CD4 cell count <200/uL or <15% of total lymphocytes 

Immunosuppressant therapy, including high-dose glucocorticoids (>20 mg/d of prednisone or equivalent) 
Leukemia, lymphoma, or other bone marrow and lymphatic system malignancies 

Cellular immunodeficiency 

Solid-organ transplant recipient 


Current hematopoietic stem cell transplantation 
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Figure 2. Recommendations regarding influenza vaccination of persons who report allergy 
to eggs. 


Can the person eat 
lightly cooked egg Yes Administer vaccine 
(e.g., scrambled egg) per usual protocol 
without reaction?4.» 


NG Administer RIV3, if 


patient is aged 18 years 


: | 

After eating eggs or orogen 

egg-containing foods, Yes OR 

does the person >| Administer IIV 

experience ONLY hives? Observe for reaction for 
at least 30 minutes after 
vaccination 

No 

After eating eggs or Administer RIV3, if 

egg-containing foods, patient is aged 18 years 

does the individual or older 

experience other OR 


symptoms such as: 

e Cardiovascular changes oinen 
(e.g., hypotension) ; 

e Respiratory distress Yes [5 aget SIE yeer, IN 


(e.g., wheezing) y ee sees 
e Gastrointestinal yalpiysician wit 


symptoms (e.g experience in the 
nausea or vomiting) recognition and 
e Reaction requiring A dee allele of severe: 
allergic conditions 


If RIV3 is not available, 


epinephrine 

e Reaction requiring Observe for reaction for 
emergency medical at least 30 minutes after 
attention vaccination 


IIV = inactivated influenza vaccine; RIV3 = recombinant influenza vaccine, trivalent. 


@Persons with egg allergy might tolerate egg in baked products (for example, bread or cake). Tolerance to egg-containing foods does not 
exclude the possibility of egg allergy. 


’For persons who have no known history of exposure to egg, but who are suspected of being egg-allergic on the basis of previously per- 
formed allergy testing, consultation with a physician with expertise in the management of allergic conditions should be obtained before 
vaccination. Alternatively, RIV3 may be administered if the recipient is aged 18 years or older. 


Adapted from Grohskopf LA, Olsen SJ, Sokolow LZ, et al; Centers for Disease Control and Prevention. Prevention and control of seasonal 
influenza with vaccines: recommendations of the Advisory Committee on Immunization Practices (ACIP) — United States, 2014-15 
influenza season. MMWR Morb Mortal Wkly Rep. 2014 Aug 15;63(32):691-7. [PMID: 25121712] 
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Table 13. Pneumococcal Vaccination Recommendations for Adults Aged 19 years and 
Older with Underlying Medical Conditions 


PCV13 PPSV23 
Risk Group Underlying Medical Recommended Recommended Revaccination 
Condition at 5 years after 
first dose 
Immunocompetent Chronic heart disease? X 
persons 
Chronic lung disease” x 
Diabetes mellitus X 
CSF leaks xX xX 
Cochlear implants xX X 
Alcoholism xX 
Chronic liver disease x 
Cigarette smoking X 
Persons with functional or Sickle cell disease/other X x x 
anatomic asplenia hemoglobinopathies 
Congenital or acquired xX X X 
asplenia 
Immunocompromised Congenital or acquired xX X X 
persons immunodeficiencies® 
HIV infection xX xX X 
Chronic kidney failure X X X 
The nephrotic syndrome xX X X 
Leukemia X X X 
Lymphoma X X X 
Hodgkin lymphoma X xX X 
Generalized malignancy X X X 
Iatrogenic x x X 
immunosuppression® 
Solid-organ transplant X X X 
Multiple myeloma X X X 


CSF = cerebrospinal fluid; PCV13 = 13-valent pneumococcal conjugate vaccine; PPSV23 = 23-valent pneumococcal polysaccharide 
vaccine. 


“Including heart failure and cardiomyopathies. 
’Tncluding COPD, emphysema, and asthma. 


“Includes B- (humoral) or T-lymphocyte deficiency, complement deficiencies (particularly C1, C2, C3, and C4 deficiencies), and 
phagocytic disorders (excluding chronic granulomatous disease). 


‘Diseases requiring treatment with immunosuppressive drugs, including long-term systemic glucocorticoids and radiation therapy. 


Adapted from Centers for Disease Control and Prevention (CDC). Use of 13-valent pneumococcal conjugate vaccine and 23-valent 
Pneumococcal polysaccharide vaccine for adults with immunocompromising conditions: recommendations of the Advisory 
Committee on Immunization Practices (ACIP). MMWR Morb Mortal Wkly Rep. 2012 Oct 12;61(40):816-9. [PMID: 23051612] 
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Figure 3. Pneumococcal vaccine recommendations for adults aged 65 years and older. 


Yes 


Has the immunocompetent adult aged 
65 years or older received 
PPSV23 in the past? 


Vv 


PPSV23 before age 65 years 


ÀA 


Administer PCV13 once at 
least 1 year after prior PPSV23 


Vv 


Administer PPSV23 at least 
1 year after PCV13 


i 


PPSV23 at or after age 65 years 


4 


Administer PCV13 once at 
least 1 year after prior PPSV23 


No 


v 


Administer PCV13 once 


Vv 


Administer PPSV23 at least 
1 year after PCV13 


PCV13 = 13-valent pneumococcal conjugate vaccine; PPSV23 = 23-valent pneumococcal polysaccharide vaccine. 


NOTE: For adults aged 65 years or older with immunocompromising conditions, functional or anatomic asplenia, cerebrospinal fluid 
leaks, or cochlear implants, the recommended interval between sequential administration of PCV13 and PPSV23 is at least 8 weeks. 

For those who previously received PPSV23 before age 65 years and for whom an additional dose of PPSV23 is indicated when aged 65 
years or older, this subsequent PPSV23 dose should be given at least 1 year after PCV13 and at least 5 years after the most recent dose 


of PPSV23. 


Recommendations from Kobayashi M, Bennett NM, Gierke R, et al. Intervals between PCV13 and PPSV23 vaccines: Recommendations of 
the Advisory Committee on Immunization Practices (ACIP). MMWR Morb Mortal Wkly Rep. 2015 Sep 4;64(34):944-7. [PMID: 26334788] 
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Table 14. Common Vitamin Supplements 


Vitamin Function Sources Deficiency Toxicity 
Water-Soluble Vitamins 
Vitamin By Cofactor for amino Cereals, rice, Dry beriberi (peripheral None 
(thiamine) acid and legumes, pork, neuropathy), wet beriberi 
carbohydrate yeast (peripheral neuropathy and 
metabolism cardiomyopathy), Wernicke- 
Korsakoff syndrome 
Vitamin B2 Cofactor for multiple Meats, fish, eggs, Cheilitis, stomatitis, glossitis, None 
(riboflavin) pathways, including milk, green pharyngitis 
energy production vegetables, yeast 
Vitamin B3 Involved in synthesis Cereals, meats, Pellagra (hyperpigmented Flushing, elevation 
(niacin) of carbohydrates, legumes, seeds, rash on sun-exposed skin, of serum uric acid 
fats, and proteins yeast confusion, insomnia, vomiting, levels, nausea, 
diarrhea) vomiting, pruritus 
Vitamin Bs Active form is Broccoli, egg yolk, Anemia, paresthesias, None 
(pantothenic coenzyme A; liver, milk intestinal distress 
acid) involved in synthesis 
of vitamins A and D, 
cholesterol, steroids, 
fatty acids, amino 
acids, proteins, 
heme A 
Vitamin Be Amino acid Meats, whole Stomatitis, glossitis, cheilitis Neuropathy, 
(pyridoxine) metabolism, grains, nuts, photosensitivity, 
gluconeogenesis, vegetables dermatoses 
immune function 
Vitamin Boy Synthesizes, repairs, Dark green, leafy Macrocytic anemia None 
(folate) and methylates vegetables 
DNA; cofactor 
Vitamin By2 Involved in DNA Eggs, meat, milk Peripheral neuropathy, None 
synthesis and macrocytic anemia 
regulation; fatty acid 
and amino acid 
metabolism 
Vitamin C Antioxidant, cofactor Citrus fruits, Scurvy (bleeding gums, Abdominal bloating 


(ascorbic acid) 


Biotin 


Involved in 
carbohydrate and 
lipid metabolism 


Fat-Soluble Vitamins 


Vitamin A 
(retinoic 
acids) 


Vitamin D 


Vitamin E 


Vitamin K 


B-carotene is 
precursor; vision 


Bone and 
calcium/phosphorus 
metabolism 


Free radical scavenger 


Coagulation 


tomatoes, 
potatoes, broccoli, 
spinach 


Egg yolk, liver, 
soybeans, yeast 


Liver, kidney, egg 
yolk, butter, green 
leafy vegetables, 
carrots, sweet 
potatoes 


Fortified milk, 
fish, cod liver oil, 
eggs, fortified 
cereals 


Eggs, meat, leafy 
vegetables, oil 


Green leafy 
vegetables 


petechiae, hyperkeratosis, 
arthralgia) 


Dermatitis, alopecia 


Xerophthalmia, night 
blindness (early), complete 
blindness 


Hypocalcemia, 
hypophosphatemia, 
osteomalacia 


Neuromuscular disorders, 
hemolysis 


Easy bruising, mucosal 
bleeding, other bleeding 
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and diarrhea with 
large doses; large 
doses have not been 
shown to prevent 
illness 


None 


Teratogenic; acute 
toxicity (nausea, 
vomiting, vertigo, 
blurred vision); 
chronic toxicity 
(hepatotoxicity, 
visual impairment, 
ataxia) 


Hypercalcemia 


Increased all-cause 
mortality with 2400 
units/day, 
hemorrhagic strokes 


None 


Table 15. Common Herbal Supplements 


Name 


Black cohosh 


Cranberry 


Echinacea 


Garlic 


Ginseng 


Ginkgo 
biloba 


Milk thistle 


Red yeast 
rice 


Saw 
palmetto 


Function 


Treatment of 
menopausal hot 
flashes 


Prevention of urinary 
tract infections 


Treatment and 
prevention of upper 
respiratory tract 
infections 


Reduction in serum 
cholesterol levels 


Immune system 
enhancement, stress 
reduction, general 
health 


Treatment and 
prevention of 
cognitive 
dysfunction, 
treatment of 
peripheral arterial 
disease 


Reduction in liver 
inflammation 


Treatment of 
hyperlipidemia 


Treatment of benign 
prostatic 
hyperplasia—related 
symptoms 


Treatment of 
depression 


Side Effects 


Headaches, stomach 
discomfort 


Heartburn (rare), 
increased glucose intake 


Dyspepsia, diarrhea, 
unpleasant taste 


Bad breath, heartburn, 
increased risk of bleeding 


Diarrhea, pruritus, 
insomnia, elevated blood 
pressure 


Allergic skin reactions, 
increased risk of bleeding 
and bruising 


Nausea, indigestion, 
diarrhea 


Myalgia, abnormal liver 
chemistry tests 


Headache, nausea, 
dizziness 


Insomnia, vivid dreams, 
anxiety, restlessness 


Drug Interactions 


None 


None 


None 


Isoniazid, saquinavir, 
nonnucleoside reverse 
transcriptase inhibitors, 
warfarin 


Warfarin, monoamine 
oxidase inhibitors 


Alprazolam, buspirone, 
efavirenz, fluoxetine, 
warfarin 


May interact with 
medications 
metabolized by CYP2C9 
and CYP3A4 enzymes 


May interact with 
medications 
metabolized by CYP3A4 
enzymes 


Oral contraceptives, 
hormone therapy 


Many interactions; do 
not use with 
antidepressants 
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Effectiveness 


Does not appear to 
be more effective 
than placebo 


Does not appear to 
be effective 


Does not appear to 
be effective in 
prevention or 
treatment 


Does not significantly 
lower cholesterol 
levels 


May lower post-meal 
serum glucose levels 
and prevent viral 
upper respiratory 
tract infections 


Data appear 
conflicting, of 
questionable benefit 


Does not appear to 
be effective 


Appears to lower LDL 
and total cholesterol 
levels 


Does not appear to 
be more effective 
than placebo 


Appears effective for 
mild to moderate 
depression 


Table 16. Twelve Tips for Avoiding Diagnostic Errors 


Technique Comments 


(1) Understand heuristics? Availability heuristic: Diagnosing based upon what is most easily available 
in the physician's memory (e.g., because of a patient recently seen) rather 
than what is most probable 
Anchoring heuristic: Settling on a diagnosis early in the diagnostic process 
despite data that refute the diagnosis or support another diagnosis 
(premature closure) 

Representativeness heuristic: Application of pattern recognition (a 
patient's presentation fits a "typical" case; therefore, it must be that case) 


(2) Utilize "diagnostic timeouts" Taking time to periodically review a case based on data but without 
assuming that the diagnosis is that which was previously reached 


(3) Practice "worst-case scenario medicine Consider the most life-threatening diagnoses first: 
e Lessens chance of missing these diagnoses 


e Does not mandate testing for them, however 


(4) Use systematic approach to common For example, anatomic approach to abdominal pain beginning from 

problems exterior to interior 

(5) Ask why For example, when a patient presents with diabetic ketoacidosis or a COPD 
exacerbation, ask what prompted this acute exacerbation of a chronic 
condition 

(6) Utilize the clinical examination Decreases reliance on a single test and decreases chance of premature 
closure 

(7) Use Bayes theorem Utilize pre- and posttest probabilities 


e Helps avert premature closure based on a single test result 


(8) Acknowledge the effect of the patient How does the patient make the physician feel? 


e Physicians may avoid making unfavorable diagnoses in patients with 
whom they identify 


e Physicians may discount important data in patients with whom they have 
difficult encounters 


(9) Look for clinical findings that do not fit Encourages a comprehensive approach and incorporates healthy 

the diagnosis skepticism 

(10) Consider "zebras" Resist temptation to lock onto common diagnoses at risk of missing the 
uncommon 

(11) Slow down and reflect Difficult to do in most health care systems, which stress the economy of 


"getting it right the first time" 


(12) Admit mistakes Awareness of one's own fallibility may lead to fewer diagnostic errors later 
I 
*Heuristics are shortcuts in reasoning used in discovery, learning, or problem solving. 
Based on Trowbridge RL. Twelve tips for teaching avoidance of diagnostic errors. Med Teach. 2008 Jun;30(5):496-500. [PMID: 
18576188] 
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Table 17. Suggested Content of a Standardized Discharge Summary 


Dates of admission and discharge 
Reason for hospitalization 
Discharge diagnosis 


Significant findings from admission work-up: 
e History and physical examination 

e Laboratory studies 

e Imaging studies 

e Other tests 


Procedures performed 

Results of procedures and significant testing 

Condition at discharge 

Discharge medications and reasons for any changes from admission medications 
Follow-up issues 

Pending studies and laboratory tests 

Counseling provided to patient and family 


Follow-up appointments/plans 
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Table 18. Models for Quality Improvement 


Approach Goal Methods Sample Use 

Model for Improvement Achieve a measurable Aim statement, project Improve medication list 
change in care delivery for charter, iterative accuracy at hospital 
a specific patient experiments, PDSA cycle discharge 
population 

Lean Improve efficiency and Value stream mapping Reduce patient waiting 
eliminate waste in a times 
process 

Six Sigma Decrease variability and DMAIC, PDSA cycle Decrease line-associated 
defects in a process infections in an ICU 


DMAIC = Define, Measure, Analyze, Improve, Control; PDSA = Plan, Do, Study, Act. 
MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


Figure 4. Plan-Do-Study-Act (PDSA) Model for Improvement. 


What is the goal of 
the change? 


(Aim) 
How will the change What changes can 
be measured to see > be made to 
if quality improves? improve quality? Test Ideas and Changes 
(Measures) (Ideas) > PDSA CYCLE 
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Table 19. Five Functions and Attributes of the Patient-Centered Medical Home 


Comprehensive care Meets the majority of each patient’s physical and mental health care needs, including 
prevention and wellness, acute care, and chronic care, with a team that may include 
physicians, advanced practice nurses, physician assistants, nurses, pharmacists, 
nutritionists, social workers, educators, and care coordinators 


Patient-centered Provides primary health care that is relationship-based with an orientation toward the whole 
person; ensures that patients are fully informed partners in establishing care plans 


Coordinated care Coordinates care across all elements of the broader health care system, including specialty 
care, hospitals, home health care, and community services; builds clear and open 
communication among patients and families, the medical home, and members of the broader 
care team 


Accessible services Delivers accessible services with shorter waiting times for urgent needs, enhanced in-person 
hours, around-the-clock telephone or electronic access to a member of the care team, and 
alternative methods of communication such as e-mail and telephone care 


Quality and safety Demonstrates a commitment to quality and quality improvement by ongoing engagement in 
activities, such as using evidence-based medicine and clinical decision-support tools to guide 
shared decision-making with patients and families, engaging in performance measurement 
and improvement, measuring and responding to patient experiences and patient satisfaction, 
and practicing population health management 


Adapted from U.S. Department of Health and Human Services. Defining the PCMH. Agency for Healthcare Research and Quality 
Web site. http://pcmh.ahrq.gov/page/defining-pcmh. Accessed May 20, 2015. 
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Table 20. Principles and Commitments of Professionalism 


Principle or Commitment Comment 


Fundamental Principle 


Primacy of patient welfare Altruism is a central trust factor in the physician-patient 
relationship. Market forces, societal pressures, and 
administrative exigencies must not compromise this 
principle. 


Patient autonomy Patients' decisions about their care must be paramount, as 
long as those decisions are in keeping with ethical practice 
and do not lead to demands for inappropriate care. 


Social justice Physicians should work actively to eliminate discrimination 
in health care, whether based on race, gender, 
socioeconomic status, ethnicity, religion, or any other social 
category. 


Professional Commitment 


Competence Physicians must be committed to lifelong learning and to 
maintaining the medical knowledge and clinical and team 
skills necessary for the provision of quality care. 


Honesty with patients Obtain informed consent for treatment or research. Report 
and analyze medical errors in order to maintain trust, 
improve care, and provide appropriate compensation to 
injured parties. 


Patient confidentiality Privacy of information is essential to patient trust and even 
more pressing with electronic health records. 


Appropriate patient relations Given the inherent vulnerability and dependency of patients, 
physicians should never exploit patients for any sexual 
advantage, personal financial gain, or other private 
purpose. 


Improve quality of care Work collaboratively with other professionals to reduce 
medical errors, increase patient safety, minimize overuse of 
health care resources, and optimize the outcomes of care. 


Improve access to care Work to eliminate barriers to access based on education, 
laws, finances, geography, and social discrimination. Equity 
requires the promotion of public health and preventive 
medicine, as well as public advocacy, without concern for 
the self-interest of the physician or the profession. 


Just distribution of resources Work with other physicians, hospitals, and payers to 
develop guidelines for cost-effective care. Providing 
unnecessary services not only exposes one's patients to 
avoidable harm and expense but also diminishes the 
resources available for others. 


Scientific knowledge Uphold scientific standards, promote research, create new 
knowledge, and ensure its appropriate use. 


Manage conflicts of interest Medical professionals and their organizations have many 
opportunities to compromise their professional 
responsibilities by pursuing private gain or personal 
advantage. Such compromises are especially threatening 
with for-profit industries, including medical equipment 
manufacturers, insurance companies, and pharmaceutical 
firms. Physicians have an obligation to recognize, disclose to 
the general public, and deal with conflicts of interest that 
arise. 


Professional responsibilities Undergo self-assessment and external scrutiny of all 
aspects of one's performance. Participate in the processes 
of self-regulation, including remediation and discipline of 
members who have failed to meet professional standards. 


Adapted with permission from ABIM Foundation. American Board of Internal Medicine; ACP-ASIM Foundation. American College of 
Physicians-American Society of Internal Medicine; European Federation of Internal Medicine. Medical professionalism in the new 
millennium: a physician charter. Ann Intern Med. 2002 Feb 5;136(3):243-6. [PMID: 11827500] Copyrigt 2002, American College of 
Physicians. 
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Table 21. A Selection of Institute of Medicine Recommendations for Individual 
Physicians to Control Conflicts of Interest 


Forego all gifts or items of material value from pharmaceutical, medical device, and biotechnology companies, accepting 
only payment at fair market value for a legitimate service in specified situations. 


Do not make educational presentations or publish scientific articles that are controlled by industry or contain substantial 
portions written by someone who is not identified as an author or who is not properly acknowledged. 


Do not meet with pharmaceutical and medical device sales representatives except by documented appointment and at the 
physician's express invitation. 


Do not accept drug samples except in certain situations for patients who lack financial access to medications. 


Until institutions change their policies, physicians and trainees should voluntarily adopt these recommendations as 
standards for their own conduct. 


Adapted with permission from Steinbrook R. Controlling conflict of interest—proposals from the Institute of Medicine. N Engl J Med. 
2009 May 21;360(21):2160-3. [PMID: 19403898] Copyright 2009, Massachusetts Medical Society. 
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Table 22. Comparison of Palliative Care and Hospice 


Palliative Care Hospice 


Maximize quality of life through meticulous symptom management, clarification of goals of care, and 
advance care planning 


Can access at any point during life-limiting Can access during terminal phase of disease (life expectancy of less than 6 
illness, from diagnosis to death months) 
Can occur concurrently with life-prolonging Must forego life-prolonging treatments 


or curative treatments 


No limitation on treatment or hospitalization Goal of avoiding further hospitalization, unless there is no alternative to 
adequately manage symptoms 
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Table 23. SPIKES Protocol for Breaking Bad News 


S 


S 


Step 


Setting 


Perception 


Invitation 


Knowledge 


Empathy 


Strategize 


Actions 


Plan ahead and have the appropriate personnel 
and family members present. Anticipate and 
plan for possible patient reactions. 


Ask the patient what he or she has been told 
about the disease and/or the purpose of the 
meeting. Correct any misconceptions. 


Find out how much the patient wants to know 
and how he or she would prefer to hear 
information. 


Give the patient the news. Use short 
declarative sentences without jargon. Pause 
after giving the news to address any emotion. 


Use empathic statements to address emotion. 
Resist the temptation to rush in and "fix" the 
situation. 


Emphasize what can be done. Shift hope to 
achievable goals. 


Comments 


Gauge the patient's understanding of the 
situation. During this step, avoid the 
temptation to discuss the medical reality with 
the patient. Rather, let the patient tell you 
what he or she has heard. 


If the patient does not want information, ask 
to whom you should speak on the patient's 
behalf. 


Provide a "warning shot" that bad news is 
coming. Do not "sugarcoat" the truth. You 
cannot change bad news into good news. More 
words just create confusion. 


This is a critical step. Empathic statements 
demonstrate an understanding and continued 
commitment to the patient despite the bad 
news, letting the patient know that you are "in 
this together." 


Based on Baile WF, Buckman R, Lenzi R, Glober G, Beale EA, Kudelka AP. SPIKES-A six-step protocol for delivering bad news: 
application to the patient with cancer. Oncologist. 2000;5(4):302-11. [PMID: 10964998] 
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Figure 5. World Health Organization analgesic ladder. 
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Table 24. Dosing and Conversion Chart for Opioid Analgesics 


Usual Starting Dose?” 


Equianalgesic Dosing‘ 


Medication Oral Parenteral Oral Parenteral 
Hydrocodone 5 mg every 3-4h Not available 30 mg Not available 
Oxycodone 5-10 mg every 3- Not available 20 mg Not available 
4 h (immediate 
release or oral 
solution) 
Morphine? 5-15 mg every 3- 2.5-5 mg SQ/IV 30 mg 10 mg 
4 h (immediate every 3-4h 
release or oral 
solution) 
Oxymorphone® 10 mg every 4-6 1-1.5 mg SQ/IM 10 mg 1mg 
h (immediate every 4-6h 
release) 
Hydromorphone 1-2 mg every 3-4 0.2-0.6 mg SQ/IV 7.5 mg 1.5 mg 
h every 2-3h 
Fentanyl 25-50 ug IM/IV Sublingual 100 ug (single dose) 
every 1-3 h tablets, lozenges, 


IM = intramuscularly; IV = intravenously; SQ = subcutaneously. 
aAdult, opioid-naïve patients with body weight greater than 50 kg (110 Ib). 

’Dose should be reduced by half in older patients or those with liver or kidney disease. 
“Estimated dose offering equivalent analgesia as other medications. 
‘Morphine should be avoided in patients with kidney failure. 
“Oxymorphone should be avoided in patients with moderate to severe liver disease. 
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films, and buccal 
formulations 
available; 
consultation is 
advised for 
dosing of these 
agents 


Initial transdermal 
patch dose based on 
24-h oral morphine 


dose 
30-59 mg 
60-134 mg 


135-224 
mg 
225-314 
mg 


315-404 
mg 


12 g/h 
25 g/h 
50 g/h 


75 ug/h 


100 ug/h 


Table 25. Treatment of Nausea in the Palliative Care Patient 


Cause of Nausea Mediating Receptor Pathway Treatment 

Gut wall stretching or dilatation Dopamine type 2 (D2) receptors in the Antidopaminergic antiemetics 

(constipation, bowel obstruction, gastrointestinal tract (metoclopramide, prochlorperazine, 

ileus) haloperidol) 

Gut mucosal injury (radiation, Serotonin (5-hydroxytryptamine-3 [5- Serotonin antagonists (ondansetron, 

chemotherapy, infection, HT3]) receptors in the gastrointestinal granisetron) 

inflammation, direct tumor invasion) tract 

Drugs, metabolic by-products, D2 receptors, 5-HT3 receptors, and Antidopaminergic agents and 

bacterial toxins neurokinin type 1 receptors in the serotonin antagonists 
chemoreceptor trigger zone 

Motion sickness, labyrinthine Histamine type 1 (Hı) receptors and Anticholinergic antiemetics 

disorders muscarinic acetylcholine receptors in (scopolamine, diphenhydramine, 
the vestibular system promethazine) 

Anticipatory nausea Unknown, presumed cerebral cortex Benzodiazepines 

Increased intracranial pressure Unknown Glucocorticoids 
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Table 26. Grief Compared with Depression in Terminally Ill Patients 


Characteristics of Grief Characteristics of Depression 

Patients experience feelings, emotions, and behaviors that Patients experience feelings, emotions, and behaviors that 

result from a particular loss. fulfill criteria for a major psychiatric disorder; distress is 
usually generalized to all facets of life. 

Almost all terminally ill patients experience grief, but only a Major depression occurs in 1%-53% of terminally ill 

minority of patients develop full-blown affective disorders patients. 

requiring treatment. 

Patients usually cope with distress on their own. Medical or psychiatric intervention is usually necessary. 

Patients experience somatic distress, loss of usual patterns Patients experience similar symptoms, plus hopelessness, 

of behavior, agitation, sleep and appetite disturbances, helplessness, worthlessness, guilt, and suicidal ideation. 

decreased concentration, and social withdrawal. 

Grief is associated with disease progression. Depression has an increased prevalence (up to 77%) in 
patients with advanced disease; pain is a major risk factor. 

Patients retain the capacity for pleasure. Patients enjoy nothing. 

Grief comes in waves. Depression is constant and unremitting. 

Patients express passive wishes for death to come quickly. Patients express intense and persistent suicidal ideation. 

Patients are able to look forward to the future. Patients have no sense of a positive future. 


Reproduced with permission from Block SD. Assessing and managing depression in the terminally ill patient. ACP-ASIM End-of-Life 
Care Consensus Panel. American College of Physicians - American Society of Internal Medicine. Ann Intern Med. 2000 Feb 
1;132(3):209-18. [PMID: 10651602] 
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Table 27. DIRE Score: Patient Selection for Chronic Opioid Analgesia 


Factor? Explanation 


Diagnosis 1 = Benign chronic condition with minimal objective findings or no definite medical 
diagnosis. Examples: fibromyalgia, migraine, nonspecific back pain 
2 = Slowly progressive condition concordant with moderate pain, or fixed condition with 
moderate objective findings. Examples: failed back surgery syndrome, back pain with 
moderate degenerative changes, neuropathic pain 
3 = Advanced condition concordant with severe pain with objective findings. Examples: 
severe ischemic vascular disease, advanced neuropathy, severe spinal stenosis 


Intractability 1 = Few therapies have been tried and the patient takes a passive role in his/her pain 
management process. 


2 = Most customary treatments have been tried, but the patient is not fully engaged in the 
pain management process or barriers are present (insurance, transportation, medical 


illness). 
3 = Patient is fully engaged in a spectrum of appropriate treatments but with inadequate 
response. 
Risk (R = Total of P + C +R + S below) 
Psychological: 1 = Serious personality dysfunction or mental illness interfering with care. Example: 


personality disorder, severe affective disorder, significant personality issues 


2 = Personality or mental health interferes moderately. Example: depression or anxiety 
disorder 


3 = Good communication with clinic. No significant personality dysfunction or mental illness 


Chemical health: 1 = Active or very recent use of illicit drugs, excessive alcohol, or prescription drug abuse 


2 = Chemical coper (uses medications to cope with stress) or history of chemical 
dependency in remission 


3 = No chemical dependency history. Not drug-focused or chemically reliant 
Reliability: 1 = History of numerous problems: medication misuse, missed appointments, rarely follows 
through 
2 = Occasional difficulties with compliance but generally reliable 
3 = Highly reliable patient with medications, appointments, and treatments 


Social support: 1 = Life in chaos. Little family support and few close relationships. Loss of most normal life 
roles 
2 = Reduction in some relationships and life roles 
3 = Supportive family/close relationships. Involved in work or school and no social isolation 
Efficacy score 1 = Poor function or minimal pain relief despite moderate to high doses 
2 = Moderate benefit with function improved in a number of ways (or insufficient information 


[hasn't tried opioid yet or very low doses or too short of a trial]) 
3 = Good improvement in pain and function and quality of life with stable doses over time 


—— E 
aFor each factor, rate the patient's score from 1 to 3 based on the explanations in the right-hand column. Total score = D + I+ R 
+ E. Score of 7-13: Not a suitable candidate for long-term opioid analgesia. Score of 14-21: Good candidate for long-term opioid 
analgesia.” 


’Score cutoffs were not included on the physician rater's score sheet. 
Reprinted with permission from Belgrade MJ, Schamber CD, Lindgren BR. The DIRE score: predicting outcomes of opioid 
prescribing for chronic pain. J Pain. 2006 Sep;7(9):671-81. [PMID:16942953] 
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Table 28. Diagnostic Criteria for Somatic Symptom Disorder and Illness Anxiety Disorder 


Somatic Symptom Disorder Illness Anxiety Disorder 

At least 1 somatic symptom causing distress or interference with Preoccupation with having or acquiring an illness 
daily life 

Excessive thoughts, behaviors, and feelings related to the somatic Somatic symptoms are not present or, if present, are 
symptom(s): only mild in intensity 


Disproportionate or persistent concern about seriousness of 
symptoms 


Persistent high level of anxiety about health 
Excessive focus of time and energy on health concerns 


Persistent somatic symptoms for at least 6 months (the same 
somatic symptom does not have to persist for 6 months) 
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Table 29. Elements of a Thorough Assessment of the Patient with Medically Unexplained 
Symptoms 


Why now and what's the agenda? (Questions for the patient) 


What is your main concern about this symptom? 
What made you come today? 


Is there something particular that you hoped I could do for you or your symptoms? 


Assess the presentation 


What are the symptoms? 

Take a full history of the onset of all symptoms, exacerbating factors, and relieving factors. 

How much impairment do the symptoms cause? Do they cause disability? What is a typical day like? 
Are there any signs of disease on physical examination? 


Encourage discussion of psychosocial difficulties. 


Is there associated pathology? 


Gather old notes and investigations. Review these first before ordering more investigations. 


Balance the iatrogenic risks of further investigation or treatment against the probability of finding associated pathology. 


Does the patient have an anxiety or depressive disorder? 


Does the patient have any mood symptoms or anxiety symptoms? 


Consider using a screening questionnaire, depression scale, the general health questionnaire, or the patient health 
questionnaire. 


Is this some other emotional distress presenting as physical distress? 


What is the patient’s model of illness? 


Who are the patient’s supporters? 


Reproduced with permission from Hatcher S, Arroll B. Assessment and management of medically unexplained symptoms. BMJ. 
2008 May 17;336(7653):1124-8. [PMID: 18483055] 
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Table 30. Follow-up Evaluation of the Patient with Medically Unexplained Symptoms 


Category Issue How? How Often? Notes 
History Adherence and Ask about level of old Every week initially until Help the 
response to symptoms and progress with patient is stable, then patient to 
negotiated stated goals progressively lengthen develop new 
treatment plan interval of visits to 4-12 short-term 
weeks as tolerated by goals to 
patient achieve long- 
term goals as 
he or she 
achieves 


current goals 


New comorbid Monitor for any change in Each visit 
organic disease patient's complaints and 
symptoms 
Exploration of Show preferential interest in Each visit Most will 
nonsomatic the psychosocial aspects of change from a 
complaints the patient's story physical 
symptom focus 
toa 
psychosocial 
focus after 3-4 
months 
Physical Physical status Perform a brief physical Each visit 
examination examination focused on 
patient's old symptoms 
New, comorbid Perform a brief physical Each visit 
organic disease examination to assess for 
organic disease pertinent to 
any change in patient's 
history, focusing on new signs 
rather than new symptoms 
Laboratory New comorbid Order laboratory tests only as As needed Recognize that 
tests organic disease needed for new signs most 
complaints will 
not require 
laboratory 


investigations 


Adapted with permission from Dwamena FC, Fortin AH, Smith RC. Medically unexplained symptoms. 
http://smartmedicine.acponline.org/content.aspx?qbosId=24&resultClick=3&ClientActionType=SOLR%20Direct%20to%20Content 
&ClientActionData=Module%20link%20Click. In ACP Smart Medicine (online database). Philadelphia: American College of 
Physicians, 2015. Accessed June 25, 2015. 
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Table 31. Follow-up Management of the Patient with Medically Unexplained Symptoms 


Category Issue 


How? 


How Notes 
Often? 


Pharmacologic MUS symptoms 
therapy 
Comorbid 
depression and 
anxiety 


Consider lowest effective 
dose of antidepressant 
and nonnarcotic drugs. 


Use full doses of SSRIs or 
other related 
antidepressants. If 
depression has not fully 
remitted after 6-8 weeks, 
add a second 
antidepressant from a 
different class and titrate 
to full dose (consider 
drug interactions). If this 
is not effective, mental 
health consultation should 
be obtained. 


Each visit Minimize or avoid use of 
narcotics and 
tranquilizers. 


As needed 


Table 31. Follow-up Management of the Patient with Medically Unexplained Symptoms 


Category Issue How? How Notes 
Often? 


MUS = medically unexplained symptoms; SSRI = selective serotonin reuptake inhibitor. 


Adapted with permission from Dwamena FC, Fortin AH, Smith RC. Medically unexplained symptoms. 
http://smartmedicine.acponline.org/content.aspx?gbosId=24&resultClick=3&ClientActionType=SOLR%20Direct%20to%20Content 
&ClientActionData=Module%20link%20Click. In ACP Smart Medicine (online database). Philadelphia: American College of 
Physicians, 2015. Accessed June 25, 2015. 
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Figure 6. Evaluation of chronic cough. 
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Inadequate response 
to optimal therapy No response 


Upper airway cough syndrome (UACS) 
Empiric treatment 


Asthma 

Ideally evaluate (spirometry, bronchodilator 
reversibility, bronchial provocation challenge) 
or empiric treatment 


Non-asthmatic eosinophilic bronchitis (NAEB) 
Ideally evaluate for sputum eosinophilia 
or empiric treatment 


Gastroesophageal reflux disease (GERD) 
Empiric treatment 


For initial treatments see box below 


Inadequate response 
to optimal therapy 


Further investigations to consider: 
= 24-h esophageal pH monitoring 


=" Endoscopic or videofluoroscopic 
swallow evaluation 


=" Barium esophagram 

=" Sinus imaging 

= High-resolution CT 

=" Bronchoscopy 

=" Echocardiogram 

= Environmental assessment 
=" Consider other rare causes 


General considerations: Initial treatments: 
= Optimize therapy for each diagnosis UACS: antihistamine/decongestant 
= Check compliance Asthma: inhaled glucocorticoid, bronchodilator, LTRA 


= Due to possibility of multiple causes, NAEB: inhaled glucocorticoid 


maintain all partially effective treatments GERD: proton pump inhibitor, diet/lifestyle 


ACEI = ACE inhibitor; LTRA = leukotriene receptor antagonist. 


Reprinted with permission of the American College of Chest Physicians from Irwin RS, Baumann MH, Bolser DC, et al; American College 
of Chest Physicians (ACCP). Diagnosis and management of cough executive summary: ACCP evidence-based clinical practice guidelines. 
Chest. 2006;129(1 suppl):1S-23S. [PMID: 16428686] Copyright 2006, American College of Chest Physicians. 
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Table 32. Common Causes of Fatigue 


Lifestyle 


Sleep deprivation; poor sleep habits 
Alcohol 
Extremes of activity 


Drug dependency (overuse and withdrawal) 


Medical 


Chronic liver and kidney disease 
Cancer 
Anemia 
Chronic lung disease; hypoxemia 
Hyperglycemia; uncontrolled diabetes mellitus 
Thyroid disorder (hyper- and hypothyroidism) 
Medication side effects 
B-blockers 
Antihistamines 
Antidepressants 
Benzodiazepines 
Antipsychotics 
Obesity 
Heart failure 
HIV/AIDS 


Psychological 


Depression 
Anxiety 


Stress 
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Figure 7. Dix-Hallpike maneuver. 
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The Dix-Hallpike test of a patient with benign paroxysmal positional vertigo (BPPV) affecting the right ear. In A, the examiner stands 
at the patient's right side and rotates the patient's head 45 degrees to the right to align the right posterior semicircular canal with the 
sagittal plane of the body. In B, the examiner moves the patient, whose eyes are open, from the seated to the supine right-ear-down 
position and then extends the patient's neck slightly so that the chin is pointed slightly upward. The latency, duration, and direction 

of nystagmus, if present, and the latency and duration of vertigo, if present, should be noted. The red arrows in the inset depict the 
direction of nystagmus in patients with typical BPPV. The presumed location in the labyrinth of the free-floating debris thought to cause 
the disorder is also shown. 


Reprinted with permission of the Massachusetts Medical Society from Furman JM, Cass SP. Benign paroxysmal positional vertigo. 
N Engl J Med. 1999;341:1590-6. [PMID: 10564690] Copyright ©1999 Massachusetts Medical Society. 
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Table 33. Interpretation of Dix-Hallpike Maneuver Findings in Evaluation of Vertigo 


Characteristic Peripheral Disease Central Disease 

Latency of nystagmus? 2-40 s No latency 

Duration of nystagmus <i min >1 min 

Severity of symptoms Severe Less severe 

Fatigability” Yes No 

Direction of nystagmus Unidirectional, mixed upbeat and Direction of nystagmus may depend on 
torsional with a small horizontal direction of gaze; may be purely vertical 
component or horizontal without a torsional 

component 


Cee 
*Time to onset of nystagmus after positioning the patient. 


>Decrease in the intensity and duration of nystagmus with repeated maneuvers. 


‘In benign paroxysmal positional vertigo, this pattern of nystagmus is provoked with the affected ear positioned downward when 
the posterior semicircular canal is involved (most common); when the anterior semicircular canal is involved, nystagmus is mixed 
downbeat and torsional with the affected ear positioned upward. 
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Figure 8. The Epley maneuver (canalith or particle repositioning maneuver). 
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Bedside maneuvers for the treatment of a patient with benign paroxysmal positional vertigo (BPPV) affecting the right ear. The pre- 
sumed position of the debris within the labyrinth during the maneuver is shown in each panel. The maneuver is a three-step procedure. 
First, a Dix-Hallpike test is done with the patient’s head rotated 45 degrees toward the right ear and the neck slightly extended with 
the chin pointed slightly upward. This position results in the patient’s head hanging to the right (A). Once the vertigo and nystagmus 
provoked by the Dix-Hallpike test cease, the patient’s head is rotated about the rostral-caudal body axis until the left ear is down (B). 
Then the head and body are further rotated until the head is face down (C). The vertex of the head is kept tilted downward throughout 
the rotation. The maneuver usually provokes brief vertigo. The patient should be kept in the final, facedown position for about 10 to 

15 seconds. With the head kept turned toward the left shoulder, the patient is brought into the seated position (D). Once the patient is 
upright, the head is tilted so that the chin is pointed slightly downward. 


Reprinted with permission of the Massachusetts Medical Society from Furman JM, Cass SP. Benign paroxysmal positional vertigo. 
N Engl J Med. 1999;341:1590-6. [PMID: 10564690] Copyright ©1999 Massachusetts Medical Society. 
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Table 34. Symptomatic Drug Therapy for Benign Paroxysmal Positional Vertigo 


Drug Drug Dosage Side Effects Precautions Clinical Use 
Class 
Clonazepam Benzodiaz- 0.25 mg Drowsiness, Avoid with pregnancy, Anxiety 
epine PO bid confusion, closed-angle glaucoma, associated 
respiratory severe hepatic disease. with dizziness 
depression, Caution with depression, 
tolerance, psychosis. Use low dose 
dependence, with mild to moderate 
anterograde liver disease, elderly, 
amnesia, CKD. Metabolized by 
hepatotoxicity, CYP3A4. 
myasthenia 
Diazepam Benzodiaz- 1 mg PO Same as with Same as with Anxiety 
epine bid clonazepam clonazepam. Metabolized associated 
by CYP2C19 and CYP3A4. with dizziness 
Meclizine Centrally 25 mg Drowsiness, Avoid with closed-angle Mild dizziness and 
acting PO qid fatigue, confusion, glaucoma, MAOI therapy. nausea 
antihista- headache, Caution with elderly, 
mine xerostomia pulmonary disease, 


diabetes mellitus, seizure 
disorder, cardiovascular 
disease, liver disease. 


Prochlorper- Antiemetic 5-10 mg Agitation, Avoid with elderly, Dizziness and 
azine PO tid- lethargy, dystonia, dementia, liver or kidney nausea 
qid extrapyramidal impairment, Parkinson 
symptoms, disease, seizure disorder. 
anticholinergic Multiple drug interactions. 
effects, cardiac 
conduction 


disturbances 


i gS) 
bid = twice daily; CKD = chronic kidney disease; CYP = cytochrome P450 isoenzyme; MAOI = monoamine oxidase inhibitor; 
PO = orally; qid = four times daily; tid = three times daily. 
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Table 35. Techniques for Good Sleep Hygiene 


During the day 


Ensure adequate exposure to natural light 

Avoid napping 

Avoid the following close to bedtime: 
Substances that may fragment sleep (caffeine, nicotine, alcohol, pseudoephedrine) 
Vigorous exercise 
Large meals 


Emotionally upsetting activities or conversations 


At bedtime 


Establish a regular relaxing bedtime routine (30 minutes) 
Associate the bed and the bedroom with sleep 

Keep the bedroom quiet and dark 

Keep stable bedtime and arising time 

Spend no more than 20 minutes awake in bed 

Spend no more than 8 hours in bed 


Avoid use of television, radio, computer, or phone (texting) in bed 


Based on Masters PA. In the clinic. Insomnia. Ann Intern Med. 2014 Oct 7;161(7):ITC1-15; quiz ITC16. [PMID: 25285559] 
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Table 36. FDA-Approved Prescription Drug Treatment for Insomnia 


Agent? Usual Dosage Onset of Duration of Notes 
Action® Action® 


Benzodiazepines (oral) 


Estazolam 1-2 mg Slow Intermediate 
Flurazepam 15-30 mg Rapid Long 
Quazepam 7.5-15 mg Slow Long 
Temazepam 7.5-30 mg Slow Intermediate 
Triazolam 0.125-0.5 mg Rapid Short Short-acting 
benzodiazepines have 
been associated with an 
increased risk of 
anterograde amnesia 
Nonbenzodiazepines 
Zolpidem 
Oral tablet 5-10 mg Rapid Short 
Extended-release oral 6.25-12.5 mg Rapid Intermediate 
tablet 
Sublingual 
Intermezzo 1.75-3.5 mg Rapid Short Indicated for as-needed 
(Transcept use for treatment of 
Pharmaceuticals) middle-of-the-night 
insomnia with 24 h of 
sleep time remaining 
Edluar (Meda 10 mg Rapid Short 
Pharmaceuticals) 
Oral spray 10 mg Rapid Short 
Eszopiclone 1-3 mg Rapid Intermediate The recommended 
initial dose was reduced 
to 1 mg because of 
prolonged impaired 
driving skills, memory, 
and coordination at the 
previously 
recommended 3-mg 
dose 
Zaleplon 10-20 mg Rapid Short 
Orexin-receptor antagonist 
Suvorexant 5-20 mg Slow Long The recommended 


initial dose is 10 mg; 
the daily dose should 
not exceed 20 mg 


Antidepressant 


Doxepin 3-6 mg Rapid Intermediate 


Melatonin agonist 


Ramelteon 8 mg Rapid Short 


aAll agents classified as schedule C-IV by the Drug Enforcement Agency (DEA) except doxepin and ramelteon, which are not 
scheduled. 


ÞOnset of action: rapid = 15 to 30 minutes; slow = 30 to 60 minutes. 

“Based on elimination half-life and preparation: short = 1 to 5 hours; intermediate = 5 to 12 hours; long = greater than 12 hours. 
Reprinted with permission from Masters PA. In the clinic. Insomnia. Ann Intern Med. 2014 Oct 7;161(7):ITC1-15; quiz ITC16. 
[PMID: 25285559] 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


Table 37. Classification of Syncope 


Neurally mediated syncope (reflex syncope) 


Vasovagal 
Situational 


Carotid sinus syndrome 


Orthostatic syncope 


Primary 
Secondary 
Drug-induced 


Volume depletion 


Cardiac syncope 


Tachyarrhythmia or bradyarrhythmia 
Atrioventricular block 
Structural heart disease 
Valvular heart disease (aortic stenosis) 
Cardiomyopathy 
Hypertrophic cardiomyopathy 
Atrial myxoma 
Ischemia 


Other (saddle pulmonary embolism, aortic dissection, pulmonary hypertension) 


Cerebrovascular syncope 


Vertebrobasilar transient ischemic attack 


Subclavian steal 


Psychiatric disease (pseudosyncope) 


Unknown 
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Table 38. High-Risk Criteria for the Patient with Syncope 


Features suggesting arrhythmic syncope 
Clinical: syncope during exertion, palpitations at time of syncope, family history of sudden death 


Electrocardiography: nonsustained ventricular tachycardia, bifascicular block, sinus bradycardia (<50 beats/min or 
sinoatrial block), prolonged QT interval 


Severe structural or coronary artery disease 
Heart failure 
Low ejection fraction 
Previous myocardial infarction 
Comorbidities 
Severe anemia 


Electrolyte disturbances 
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Table 39. Drugs Commonly Associated with Edema 


Androgens 

Aromatase inhibitors 
Calcium channel blockers 
Clonidine 

Estrogens 

Gabapentin and pregabalin 
Glucocorticoids 
Hydralazine 

Insulin 

Minoxidil 

NSAIDs 

Progestins 

Tamoxifen 


Thiazolidinediones 
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Table 40. Recommendations for Managing Low Back Pain 


Perform a focused history and physical examination, including assessment of psychosocial risk factors, to classify patients 
into one of three broad categories: 


° Nonspecific low back pain 
. Back pain potentially associated with radiculopathy or spinal stenosis 
. Back pain potentially associated with another specific spinal cause 


Do not routinely obtain imaging or other diagnostic tests in patients with nonspecific low back pain. 


Perform diagnostic imaging and testing when severe or progressive neurologic deficits are present or when serious underlying 
conditions are suspected. 


Evaluate patients with persistent low back pain and signs or symptoms of radiculopathy or spinal stenosis with MRI 
(preferred) or CT only if they are potential candidates for surgery or epidural glucocorticoid injection for suspected 
radiculopathy. 


Provide patients with evidence-based information on low back pain with regard to their expected course, advise patients to 
remain active, and provide information about effective self-care options. 


Consider the use of medications with proven benefits in conjunction with back care information and self-care. For most 
patients, first-line medication options are acetaminophen or NSAIDs. 


For patients who do not improve with self-care options, consider the addition of nonpharmacologic therapy with proven 
benefits, such as spinal manipulation, exercise therapy, and massage therapy. 


Adapted with permission from Chou R, Qaseem A, Snow V, et al; Clinical Efficacy Assessment Subcommittee of the American 
College of Physicians; American College of Physicians; American Pain Society Low Back Pain Guidelines Panel. Diagnosis and 
treatment of low back pain: a joint clinical practice guideline from the American College of Physicians and the American Pain 
Society. Ann Intern Med. 2007 Oct 2;147(7):478-91. Erratum in: Ann Intern Med. 2008 Feb 5;148(3):247-8. [PMID: 17909209] 
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Table 41. History Features and Suggested Diagnoses in Low Back Pain 


Suggested Diagnosis 


History Feature 


Cancer 


Infection 


Inflammatory/rheumatologic condition 


Nerve root irritation (radiculopathy) 


Spinal stenosis 


Compression fracture 


Cauda equina syndrome? 


Unexplained weight loss 
Failure to improve after 1 month 
No relief with bed rest 


Fever 

Injection drug abuse 
Urinary tract infection 
Skin infection 


Presence of morning stiffness 
Pain not relieved when supine 
Pain persisting for >3 months 
Gradual onset 

Involvement of other joints 


Sciatica 
Increased pain with cough, sneeze, or Valsalva maneuver 


Severe leg pain 
No pain when seated 
Pseudoclaudication® 


Trauma 

Glucocorticoid use 
Osteoporosis 

Bowel or bladder dysfunction 


Saddle sensory loss 
Rapidly progressive neurologic deficits 


| aÁ 
*Lower extremity symptoms caused by lumbar spinal stenosis mimicking vascular ischemia, including worsened pain with walking 
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Figure 9. Initial evaluation of low back pain. 
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NOTE: Do not use this algorithm for back pain associated with major trauma, nonspinal back pain, or back pain due to systemic illness. 


LBP = low back pain. 


Adapted with permission from Chou R, Qaseem A, Snow V, et al; Clinical Efficacy Assessment Subcommittee of the American College of 
Physicians; American College of Physicians; American Pain Society Low Back Pain Guidelines Panel. Diagnosis and treatment of low back 
pain: a joint clinical practice guideline from the American College of Physicians and the American Pain Society. Ann Intern Med. 2007 


Oct 2;147(7):478-91. [PMID: 17909209] Copyright 2007, American College of Physicians. 
MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


Figure 10. Management of low back pain. 
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Adapted with permission from Chou R, Qaseem A, Snow ~V, et al; Clinical Efficacy Assessment Subcommittee of the American Col 


ege of 


Physicians; American College of Physicians; American Pain Society Low Back Pain Guidelines Panel. Diagnosis and treatment of low back 
pain: a joint clinical practice guideline from the American College of Physicians and the American Pain Society. Ann Intern Med. 2007 
Oct 2;147(7):478-91. [PMID: 17909209] Copyright 2007, American College of Physicians. 
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Table 42. Physical Examination Findings for Lumbar Disk and Nerve Root Impingement 


Disk Nerve Affected Reflex Involved Muscles Location of 
Root Altered 
Sensation 
L3-L4 L4 Patellar reflex Anterior tibialis (dorsiflexion and inversion of Medial leg, medial 
foot at ankle) foot, medial aspect of 
great toe 
L4-L5 LS None Extensor hallucis longus, anterior tibialis, Lateral leg; dorsum 
deep peroneal (extension of great toe and of foot; toes 2, 3, 4 
dorsiflexion of foot at ankle); extensor 
digitorum longus and brevis (dorsiflexion of 
toes 2, 3, 4); gluteus medius and minimus 
(hip and pelvic abduction) 
L5-S1 Sf Achilles tendon Gastrocnemius and soleus (plantar flexion of Posterior aspect of 


reflex 


foot at ankle); peroneus longus and brevis 
(foot plantar flexion and eversion); gluteus 
maximus (hip extension) 


the leg, lateral aspect 
of foot, lateral aspect 
of little toe 
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Table 43. Evaluation of Neck Pain 


Category 


History 


Physical Examination Findings 


Mechanical neck pain 
(muscle, ligament, facet, 
intervertebral disk, soft 
tissue) 


Neurogenic neck pain 
(cervical nerve root 
and/or spinal cord) 


Neck pain associated with 
systemic disease 


Pain (usually episodic, deep, dull, 
and aching) and stiffness 


Pain may be precipitated or 
aggravated by excessive or 
unaccustomed activity or sustaining 
an awkward posture without a 
specific injury 

Ligament, muscle, and facet pain are 
localized and asymmetric 


Pain from upper cervical segments is 
referred toward the head; pain from 
lower segments is referred to the 
upper limb girdle 


Significant root pain; sharp, intense, 
often described as a burning 
sensation; may radiate to the 
trapezial and periscapular regions or 
down the arm 

Numbness in a dermatomal 
distribution and motor weakness in a 
myotomal distribution 

Symptoms often more severe with 
certain movement 


Fever, malaise, or pain in areas in 
addition to the neck 

Pain is usually severe, relentless, and 
progressive 

Symptoms or signs may be 
progressive despite treatment 


Decrease in active and passive range of motion 


Superficial tenderness indicates soft-tissue pain; 
deep tenderness indicates muscle or bone pain 


Pain on extension or ipsilateral lateral flexion 
usually indicates facet pain; pain on flexion or 
contralateral lateral flexion usually indicates soft- 
tissue pain 


Neurologic examination may show motor weakness, 
usually involving several cervical levels and often 
asymmetric, affecting one or both arms 


Look for plantar extensor response, gait disorder, 
and spasticity in patients with spinal cord 
involvement 


Bilateral or multilevel involvement indicates more 
severe pathology 


Complete physical examination may show 
underlying systemic disease, such as inflammatory 
joint disease, organ infection, or neoplastic process 


Adapted with permission from Huang S, Tsang IK. Neck pain. http://smartmedicine.acponline.org/content.aspx?gbosId=88. In ACP 
Smart Medicine (online database). Philadelphia: American College of Physicians, 2015. Accessed May 5, 2015. 
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Table 44. Physical Examination Findings for Cervical Disk and Nerve Root Impingement 


Disk Nerve Affected Reflex Involved Muscles Location of Altered 
Root Sensation 
C4-C5 C5 Biceps reflex Deltoid, biceps, and rhomboid (arm Lateral arm 
abduction and flexion at the shoulder) 
C5-C6 C6 Brachioradialis Biceps and brachioradialis (wrist Anterior lateral forearm, 
reflex extensors and elbow flexors) palm, thumb, and second 
digit 
€6-G/ G7 Triceps reflex Triceps and finger extensors (elbow and Middle of the palm and third 
finger extensors) digit 
C7-T1 c8 None Finger flexors Anterior and medial hand 
and forearm, fourth and fifth 
digits 
T1-T2 Tal None Hand intrinsics (abduction and Anterior medial arm (distal 
adduction) aspect of arm to proximal 


aspect of forearm) 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


Table 45. Shoulder Examination Maneuvers 


Test Description 
Cross-arm Patient abducts arm to 90 degrees and then actively adducts arm across body. 

Positive test: Pain in the acromioclavicular joint region (suggests acromioclavicular joint disorder) 
Drop-arm Patient’s arm is passively maximally abducted; patient is then asked to slowly lower arm to waist. 


External rotation 
lag 


External rotation 
resistance 


Hawkins 


Internal rotation 
lag 


Neer 


Painful arc 


Yergason 


“Empty can” 


Positive test: Patient’s arm will drop down (indicates supraspinatus tear) 


Patient’s arm is abducted to 20 degrees. Examiner passively externally rotates arm. 

Positive test: Patient is unable to maintain a position of full external rotation (suggests possible tear 
of supraspinatus and infraspinatus muscles) 

Patient’s arm is placed at side with elbow flexed 90 degrees. Examiner stabilizes elbow and applies 
force proximal to wrist while patient attempts external rotation. 

Positive test: Pain or weakness (suggests infraspinatus tear or tendinopathy) 

Patient’s shoulder is flexed to 90 degrees, elbow is flexed to 90 degrees, and forearm is placed in 
neutral rotation. Then, while supporting the arm, the humerus is rotated internally. 

Positive test: Pain (Suggests subacromial impingement) 

Patient internally rotates arm behind back. Examiner lifts hand off patient’s back and patient is asked 
to maintain position while examiner applies a counteracting force. 

Positive test: Patient is unable to maintain position (suggests subscapularis tear) 


Patient’s scapula is stabilized and shoulder is flexed with arm fully pronated. 
Positive test: Pain (suggests subacromial impingement or rotator cuff tendinitis) 


Patient actively abducts arm. 

Positive test: Pain between 60 and 120 degrees of abduction (suggests subacromial impingement) 
Patient’s elbow is flexed to 90 degrees with thumb pointing up. Examiner grasps wrist and attempts 
to resist active supination and elbow flexion by patient. 

Positive test: Pain (suggests bicipital tendinitis) 

Patient’s shoulder is passively abducted to 90 degrees in forward flexion and then is maximally 


internally rotated with thumb pointing down. Examiner applies downward pressure at wrist or elbow 
while patient resists. 


Positive test: Weakness (Suggests supraspinatus tendon tear) 
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Figure 11. The painful arc test. 


The painful arc test is performed by asking the patient to actively abduct the affected arm and is considered to be positive when pain 
is present between 60 degrees and 120 degrees of active abduction. A positive test result suggests the presence of subacromial 
impingement syndrome due to subacromial bursitis or rotator cuff tendinitis. 
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Figure 12. Drop-arm test. 


The patient’s arm is passively abducted to 90 degrees. The patient is then asked to lower the arm slowly. The test is positive when the 
arm quickly drops down to the side. 
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Figure 13. Olecranon bursitis with swelling restricted to the posterior elbow. 
\ 9 8.3 GR Ly 
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Figure 14. Innervation of the hand. 


Ulnar Radial Ulnar 
nerve nerve nerve 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


Figure 15. The FABER test assesses Flexion, ABduction, and External Rotation of the hip. 


il | i | = 4! |4 


With the leg in a figure-four position, the normal leg should attain a parallel plane with the table. Gentle downward pressure on the 
knee in this position simultaneously places stress on the ipsilateral sacroiliac joint. 


Reprinted with permission from Davis MF, Davis PF, Ross DS. ACP Expert Guide to Sports Medicine. Philadelphia, PA: American College of 
Physicians; 2005:360. Copyright 2005, American College of Physicians. 
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Table 46. Knee Examination Maneuvers 


Test Purpose Description 
Anterior ACL Patient is supine with hip flexed to 45 degrees and knee flexed to 90 degrees. Examiner 
drawer integrity sits on dorsum of foot and places hands on proximal calf and then pulls anteriorly while 


assessing movement of tibia relative to femur. 
Positive test: Increased laxity with lack of firm end point (suggests ACL tear) 


Lachman ACL Patient is supine with leg in slight external rotation and knee flexed 20 degrees to 30 
integrity degrees at examiner's side. Examiner stabilizes femur with one hand and grasps 
proximal calf with other. Calf is pulled forward while assessing movement of tibia relative 
to femur. 


Positive test: Increased laxity with lack of firm end point (suggests ACL tear) 


Posterior PCL Patient is supine with hip flexed to 45 degrees and knee flexed to 90 degrees. Examiner 
drawer integrity sits on dorsum of foot and places hands on proximal calf, and then pushes posteriorly 
while assessing movement of tibia relative to femur. 


Positive test: Increased laxity with lack of firm end point (suggests PCL tear) 


Valgus stress MCL Patient is supine with knee flexed to 30 degrees and leg slightly abducted. Examiner 
integrity places one hand on lateral knee and other hand on medial distal tibia and applies valgus 
force. 


Positive test: Increased laxity and pain (suggests MCL tear) 


Varus stress LCL integrity Patient is supine with knee flexed to 30 degrees and leg slightly abducted. Examiner 
places one hand on medial knee and other hand on lateral distal tibia and applies varus 
force. 


Positive test: Increased laxity and pain (suggests LCL tear) 


Thessaly Meniscal Examiner holds patient’s outstretched hands while patient stands on one leg with knee 
integrity flexed to 5 degrees and with other knee flexed to 90 degrees with foot off of floor. 
Patient rotates body internally and externally three times. Repeat with knee flexed 20 
degrees. Always perform on uninvolved knee first. 


Positive test: Medial or lateral joint line pain (suggests meniscal tear) 
Medial-lateral Meniscal With patient supine, examiner places calf in one hand and thumb and index finger of 


grind integrity opposite hand over joint line and applies varus and valgus stress to tibia during 
extension and flexion. 


Positive test: Grinding sensation palpable over joint line (suggests meniscal injury) 


Noble Iliotibial With patient supine, examiner repeatedly flexes and extends knee with examiner’s 
band thumb placed on lateral femoral epicondyle. 
integrity Positive test: Reproduces patient’s pain (suggests iliotibial band syndrome) 


ACL = anterior cruciate ligament; LCL = lateral collateral ligament; MCL = medial collateral ligament; PCL = posterior cruciate 
ligament. 
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Figure 16. Ottawa ankle and foot rules. 


Lateral view Medial view 
A | Malleolar zone B 
Posterior edge Midfoot zone Posterior edge 
or tip of or tip of 


laterial malleolus 


medial malleolus 
(6-cm length) 


(6-cm length) 


Base of fifth Navicular 
metatarsal bone 


C D 


An ankle radiographic series is indicated if a patient has pain in the malleolar zone and any of the following findings: bone tenderness 
at A, bone tenderness at B, or inability to bear weight immediately and in the emergency department (or physician’s office). A foot 
radiographic series is indicated if a patient has pain in the midfoot zone and any of the following findings: bone tenderness at C, bone 
tenderness at D, or inability to bear weight immediately and in the emergency department (or physician’s office). 


Reproduced with permission from Davis MF, Davis PF, Ross DS. ACP Expert Guide to Sports Medicine. Philadelphia, PA: American College 
of Physicians, 2005:404. Copyright 2005, American College of Physicians. 
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Figure 17. Thompson test. 


The patient is positioned in the prone position. The examiner squeezes mid-calf and observes for plantar flexion of the foot. When the 


patient has an intact Achilles tendon, plantar flexion will occur. When there is a complete Achilles tendon rupture, no plantar flexion is 
observed. 


Reprinted with permission from Davis MF, Davis PF, Ross DS. ACP Expert Guide to Sports Medicine. Philadelphia, PA: American College of 
Physicians; 2005:401. Copyright 2005, American College of Physicians. 
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Table 47. Nontraditional Risk Factors for Atherosclerotic Cardiovascular Disease 


African-American ancestry 


Family history of premature cardiovascular disease (onset before age 55 y in first-degree male relative or before age 65 y in 
first-degree female relative) 


Elevated lifetime risk (>50% for men, >40% for women) of cardiovascular disease (as determined from the ASCVD Risk 
Estimator based on the Pooled Cohort Equations [available at http://tools.cardiosource.org/ASCVD-Risk-Estimator/]) 


LDL cholesterol =>160 mg/dL (4.14 mmol/L) 


High-sensitivity C-reactive protein 22 mg/L 
Coronary artery calcification score >300 or >75" percentile for age 
Ankle-brachial index <0.90 


ASCVD = atherosclerotic cardiovascular disease. 


Data from Stone NJ, Robinson JG, Lichtenstein AH, et al; American College of Cardiology/American Heart Association Task Force on 
Practice Guidelines. 2013 ACC/AHA guideline on the treatment of blood cholesterol to reduce atherosclerotic cardiovascular risk in 
adults: a report of the American College of Cardiology/American Heart Association Task Force on Practice Guidelines. J Am Coll 
Cardiol. 2014 Jul 1;63(25 Pt B):2889-934. Erratum in: J Am Coll Cardiol. 2014 Jul 1;63(25 Pt B):3024-3025. [PMID: 24239923] 
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Table 48. Dietary Approaches to Stop Hypertension (DASH) Eating Plan 


Food Number of Servings? Serving Examples 

Fats and simple carbohydrates Limited Sugar (1 tbsp) 

Lean meats (including fish and poultry) 2 or less Fish or poultry (3 oz) 

Legumes, nuts, seeds 4-5 per week Nuts (1/3 cup), seeds (2 tbsp), 
peanut butter (2 tbsp), beans (1/2 
cup) 

Low-fat or non-fat dairy products 2-3 Skim milk (1 cup), yogurt (1 cup), 
low-fat cheese (1 0z) 

Fruits 4-5 Fresh fruit (size of a baseball), fruit 
juice (1/2 cup), dried fruit (1/4 cup) 

Vegetables 4-5 Raw lettuce or spinach (1 cup), 


cooked carrots or broccoli (1/2 cup), 
vegetable juice (1/2 cup) 


Grains 7-8 (at least 3 whole-grain Bread (1 slice); cooked rice, cereal, 
foods due to higher fiber and or pasta (1/2 cup); dry cereal (1 oz) 
nutrient content) 


oz = ounce; tbsp = tablespoon. 
*For a daily 2000-calorie diet. 


Adapted from National Heart, Lung, and Blood Institute. Following the DASH eating plan. http://www.nhlbi.nih.gov/health/health- 
topics/topics/dash/followdash. Updated June 6, 2014. Accessed June 24, 2015. 
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Figure 18. Major recommendations for statin therapy for ASCVD prevention. 


ASCVD Statin Benefit Groups 
Heart-healthy lifestyle habits are the foundation of ASCVD prevention. 

In individuals not receiving cholesterol-lowering drug therapy, recalculate 
estimated 10-year ASCVD risk every 4-6 years in individuals aged 40-75 years 
without clinical ASCVD or diabetes and with LDL cholesterol of 70-189 mg/dL 

(1.81-4.90 mmol/L). 


Age S75 years 
Yes High-intensity statin 
(Moderate-intensity statin if not 
candidate for high-intensity statin)? 


Adults age >21 years anda Clinical 
candidate for statin therapy ASCVD 


Age >75 years OR if not candidate 
for high-intensity statin? 
Yes Moderate-intensity statin 


Definitions of High- and 
Moderate-intensity Statin Therapy 


LDL cholesterol High-intensity statin 
2190 mg/dL (Moderate-intensity statin if not 


_ High Moderate (4.92 mmol/L) candidate for high-intensity statin?) 
Daily dose lowers | Daily dose lowers 


LDL cholesterol LDL cholesterol by 
by approx >50% | approx 30% to <50% 


Moderate-intensity statin 
Diabetes 
Type 1 or 2 
Age 40-75 years Estimated 10-year ASCVD risk >7.5%° 
High-intensity statin 


No Yes 


Estimated 10-year ASCVD Risk 
with Pooled Cohort Equations: 


l 


27.5% estimated Yes 
10-year ASCVD risk >| Moderate- to high-intensity statin 
and age 40-75 years 


ASCVD prevention benefit of statin 
therapy may be less clear in other groups. 

In selected individuals, consider additional factors 
influencing ASCVD risk? and potential ASCVD risk 
benefits and adverse effects, drug-drug interactions, 
and patient preferences for statin treatment. 


Figure 18. Major recommendations for statin therapy for ASCVD prevention. 


This flow diagram is intended to serve as a reference guide summarizing recommendations for ASCVD risk assessment and treatment. 
Assessment of the potential for benefit and risk from statin therapy for ASCVD prevention provides the framework for clinical decision- 
making incorporating patient preferences. 


ASCVD = atherosclerotic cardiovascular disease. 


@Moderate-intensity statin therapy should be used in individuals in whom high-intensity statin therapy would otherwise be recommended 
when high-intensity statin therapy is contraindicated or when characteristics predisposing them to statin-associated adverse effects are 
present. 


Characteristics predisposing individuals to statin adverse effects include, but are not limited to: 
e Multiple or serious comorbidities, including impaired kidney or liver function 

History of previous statin intolerance or muscle disorders 

Unexplained alanine aminotransferase elevations >3 times upper limit of normal 

Patient characteristics or concomitant use of drugs affecting statin metabolism 

>75 years of age 


Additional characteristics that may modify the decision to use higher statin intensities may include, but are not limited to: 
e History of hemorrhagic stroke 
e Asian ancestry 


>Percent reduction in LDL cholesterol can be used as an indication of response and adherence to therapy but is not in itself a treatment 
goal. 


‘The Pooled Cohort Equations can be used to estimate 10-year ASCVD risk in individuals with and without diabetes. A downloadable 
spreadsheet enabling estimation of 10-year and lifetime risk for ASCVD and a web-based calculator are available at http://my.american- 
heart.org/cvriskcalculator and http://www.cardiosource.org/science-and-quality/practice-quidelines-and-quality-standards/2013-pre- 
vention-quideline-toold.aspx. 


‘Primary LDL cholesterol level >160 mg/dL (4.14 mmol/L) or other evidence of genetic hyperlipidemias; family history of premature 
ASCVD with onset <55 years of age in a first-degree male relative or <65 years of age in a first-degree female relative; high sensitivity 
C-reactive protein 22 mg/L; coronary artery calcium score 2300 or 275th percentile for age, sex, and ethnicity; ankle-brachial index 
<0.90; or elevated lifetime risk of ASCVD. 


Reprinted with permission from Stone NJ, Robinson JG, Lichtenstein AH, et al; American College of Cardiology/American Heart Association 
Task Force on Practice Guidelines. 2013 ACC/AHA guideline on the treatment of blood cholesterol to reduce atherosclerotic cardiovascular 
risk in adults: a report of the American College of Cardiology/American Heart Association Task Force on Practice Guidelines. Circulation. 
2013; Epub 2013 Nov 12. Copyright 2013, American Heart Association, Inc. 
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Table 49. High- and Moderate-Intensity Statin Therapy 


High-intensity (250% LDL cholesterol Moderate-intensity (30% to <50% LDL 
reduction with daily dose) cholesterol reduction with daily dose) 
Atorvastatin 40-80 mg Atorvastatin 10-20 mg 


Rosuvastatin 5-10 mg 
Simvastatin 20-40 mg 


Rosuvastatin 20-40 mg Pravastatin 40-80 mg 
Lovastatin 40 mg 
Fluvastatin 40 mg twice daily 


SSS 
Adapted with permission from Stone NJ, Robinson JG, Lichtenstein AH, et al; American College of Cardiology/American Heart 
Association Task Force on Practice Guidelines. 2013 ACC/AHA guideline on the treatment of blood cholesterol to reduce 
atherosclerotic cardiovascular risk in adults: a report of the American College of Cardiology/American Heart Association Task Force 
on Practice Guidelines. J Am Coll Cardiol. 2014 Jul 1;63(25 Pt B):2889-934. Erratum in: J Am Coll Cardiol. 2014 Jul 1;63(25 Pt 
B):3024-3025. [PMID: 24239923] 
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Table 50. Characteristics of Nonstatin Drugs 


Effects on Lipids 


Medication LDL HDL Triglycerides Adverse Effects 
cholesterol cholesterol 
Ezetimibe AME = - Abdominal pain, fatigue, myositis, 


elevated liver aminotransferases 
(especially when combined with 


statins) 
Bile acid dt i tr Constipation, nausea, bloating, 
sequestrants elevated liver aminotransferases, 


interference with 
medication/vitamin absorption 


Fibrates J i E Nausea, abdominal pain, myositis 
(particularly when combined with 
statins) 

Niacin L Tt H Flushing, nausea, diarrhea, gout, 
hyperglycemia, myositis 

Omega-3 fatty — ij dt Bloating, fishy taste 

acids 


*Bile acid sequestrants increase triglyceride levels only if baseline triglycerides are elevated. 
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Table 51. Criteria for Clinical Diagnosis of the Metabolic Syndrome 


Measure Categorical Cut Points 

Elevated waist circumference? Population- and country-specific definitions 
Elevated triglycerides (drug treatment for elevated triglycerides is 2150 mg/dL (1.7 mmol/L) 

an alternate indicator)? 

Reduced HDL cholesterol level (drug treatment for reduced HDL <40 mg/dL (1.0 mmol/L) in men; <50 mg/dL (1.30 
cholesterol is an alternate indicator)” mmol/L) in women 

Elevated blood pressure (antihypertensive drug treatment in a Systolic >130 and/or diastolic 285 mm Hg 


patient with a history of hypertension is an alternate indicator) 


Elevated fasting glucose‘ (drug treatment of elevated glucose level 2100 mg/dL (5.6 mmol/L) 
is an alternate indicator) 


*It is recommended that the International Diabetes Federation (IDF) cut points be used for non-Europeans and either the IDF or 
American Heart Association/National Heart, Lung, and Blood Institute cut points used for people of European origin (294 cm [37 in] 
in men or 280 cm [31.5 in] in women) until more data are available. 


>The most commonly used drugs for elevated triglycerides and reduced HDL cholesterol are fibrates and nicotinic acid. A patient 
taking one of these drugs can be presumed to have high triglycerides and low HDL cholesterol. High-dose omega-3 fatty acids 
presumes high triglycerides. 

“Most patients with type 2 diabetes mellitus will have the metabolic syndrome by the proposed criteria. 

Reprinted with permission from Alberti KG, Eckel RH, Grundy SM, et al. Harmonizing the metabolic syndrome: a joint interim 
statement of the International Diabetes Federation Task Force on Epidemiology and Prevention; National Heart, Lung, and Blood 
Institute; American Heart Association; World Heart Federation; International Atherosclerosis Society; and International Association 


for the Study of Obesity. Circulation. 2009 Oct 20; 120(16):1640-5. [PMID: 19805654] Copyright 2013, American Heart 
Association, Inc. 
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Table 52. Classification of Overweight and Obesity by BMI 


Category BMI Obesity Class 
Underweight <18.5 
Normal 18.5-24.9 
Overweight 25.0-29.9 
Obesity 30.0-34.0 I 
35.0-39.9 II 
Extreme obesity 240 Il 


Reprinted from National Heart, Lung, and Blood Institute. Aim for a Healthy Weight. 
http://www. nhilbi.nih.gov/health/educational/lose_wt/BMI/bmi_dis.htm. Accessed June 24, 2015. 
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Table 53. Medications That Promote Weight Gain 


Drug Category Example Medications 

a-Blockers Clonidine, prazosin, terazosin 

Antidiabetic drugs Insulin, sulfonylureas (especially glyburide and glipizide), 
thiazolidinediones 

Anticonvulsant drugs Carbamazepine, gabapentin, valproic acid 

Antidepressant drugs Amitriptyline, imipramine, doxepin, paroxetine, mirtazapine 

Antihistamines Cyproheptadine 

Atypical antipsychotic drugs Clozapine, olanzapine, quetiapine, risperidone 

B-blockers Atenolol, metoprolol, propranolol 

Glucocorticoids Prednisone 

Hormonal contraceptives Progestins (especially depot injections) 
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Figure 19. Management of the obese patient. 


Obese patient (BMI 230) 


= Assess comorbid conditions 


= Determine goals (weight loss, 
time frame, comorbidity 
risk reduction) 


= Recommend weight loss, 
diet, exercise, lifestyle changes 


Patient meets goal? 


Continue weight and lifestyle 


management with diet and exercise 


Reassess comorbid conditions 
Reassess weight loss goal 


Continue weight and lifestyle 


Is weight loss sufficient? management with diet and exercise 


For patients who desire adjunctive 
therapy, discuss risks and benefits, 
lack of long-term safety data 


| Consider adjunctive drug 
therapy. Options include 
orlistat (long-term), phentermine, 


Patient accepts risks 
and benefits of drug therapy? phentermine/topiramate, 
diethylpropion (short-term), 


lorcaserin, or liraglutide. 


Continue weight and lifestyle 
management with diet and exercise. 
For patients with BMI >40 or 


BMI 35-40 with obesity-related 
complications, consider referral 
for bariatric surgery. 


Adapted with permission from Snow V, Barry P, Fitterman N, Qaseem A, Weiss K; Clinical Efficacy Assessment Subcommittee of the American 
College of Physicians. Pharmacologic and surgical management of obesity in primary care: a clinical practice guideline from the American College 
of Physicians. Ann Intern Med. 2005;142(7):526. [PMID: 15809464] Copyright 2005, American College of Physicians. 
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Table 54. Patient Criteria for Bariatric Surgery 


BMI 240 or BMI 35-39.9 and obesity-related comorbidities (e.g., type 2 diabetes mellitus, coronary heart disease, 
obstructive sleep apnea, osteoarthritis) 


Unlikeliness to lose weight or maintain weight loss with nonsurgical interventions 

Acceptable operative risk 

Knowledge of the benefits, risks, and alternatives of the proposed procedure 

Commitment to ongoing diet, physical activity, and behavioral treatments after the procedure 


Awareness of how life may change as a result of the procedure (e.g., need to chew food thoroughly, inability to eat large 
meals) 


No psychological contraindications to surgery 
Commitment to lifelong medical follow-up including monitoring for nutritional deficiencies 


Evaluation by a multidisciplinary team with medical, surgical, nutritional, and psychiatric expertise 


Adapted from National Institute of Diabetes and Digestive and Kidney Diseases, National Institutes of Health. Bariatric Surgery for 
Severe Obesity. Bethesda, Md: National Institutes of Health; March 2009, Updated June 2011. NIH Publication No. 08-4006. 
Available at http://www.niddk.nih.gov/health-information/health-topics/weight-control/bariatric-surgery-severe- 
obesity/Pages/bariatric-surgery-for-severe-obesity.aspx. Accessed June 24, 2015; Thompson WG, Cook DA, Clark MM, Bardia A, 
Levine JA. Treatment of obesity. Mayo Clin Proc. 2007 Jan;82(1):93-101. [PMID: 17285790]; and Vest AR, Heneghan HM, Schauer 
PR, Young JB. Surgical management of obesity and the relationship to cardiovascular disease. Circulation. 2013 Feb 
26;127(8):945-59. [PMID: 23439447] 
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Figure 20. Commonly performed surgical procedures for obesity. 


JEA 


A, gastric banding; B, Roux-en-Y gastric bypass; C, sleeve gastrectomy. 


By permission of Mayo Foundation for Medical Education and Research. All rights reserved. 
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Table 55. Nutrient Deficiencies and Replacement after Bariatric Surgery 


Nutrient Deficiency Replacement Therapy 

Iron MVI with iron, or elemental iron 80-100 mg/d orally 

Vitamin B12 Vitamin Biz 500-1000 g/d orally, or 1000 ug IM monthly 

Folic acid MVI with folate; for women of childbearing age, folate 1 mg/d orally 
Calcium Calcium citrate 1500 mg/d orally 

Vitamin D Vitamin D 400-800 units/d orally 

Thiamine 25-50 mg/d orally 

Vitamin A MVI daily; if deficient, 2500 units/d orally with ongoing monitoring 
Vitamin E MVI daily; if deficient, 10 mg/d orally 


IM = intramuscularly; MVI = multivitamin. 
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Table 56. Drugs Commonly Associated with Erectile Dysfunction 


Antidepressants: monoamine oxidase inhibitors, selective serotonin reuptake inhibitors, tricyclic antidepressants 
Benzodiazepines 

Opioids, nicotine, alcohol, amphetamines, barbiturates, cocaine, marijuana, methadone 

Anticonvulsants: phenytoin, phenobarbital 


Antihypertensives and diuretics: a-blockers, B-blockers, calcium channel blockers, clonidine, spironolactone, thiazide 
diuretics, loop diuretics, ACE inhibitors 


5a-Reductase inhibitors: dutasteride, finasteride 


Antihistamines and histamine H2-receptor antagonists: dimenhydrinate, diphenhydramine, hydroxyzine, meclizine, 
promethazine, cimetidine, nizatidine, ranitidine 


NSAIDs: naproxen, indomethacin 


Parkinson disease medications: levodopa, bromocriptine, biperiden, trihexyphenidyl, benztropine, procyclidine 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


Table 57. Third Princeton Consensus Conference Guidelines for Treatment of Erectile 
Dysfunction in Patients with Cardiovascular Disease or Cardiac Risk Factors 


Risk Level Treatment Recommendation 

Low risk 

Patients who are able to do moderate-intensity exercise Can initiate or resume sexual activity or treat for ED with 
without symptoms PDE-5 inhibitor (if not using nitrates) 


Successfully revascularized patients (e.g., coronary artery 
bypass grafting, coronary stenting, or angioplasty) 
Asymptomatic controlled hypertension 

Mild valvular disease 

Mild left ventricular dysfunction (NYHA class I and II) who 
can achieve 5 METS without ischemia as determined by 
recent exercise testing 


Intermediate/indeterminate risk 


Mild to moderate stable angina Further cardiac evaluation and restratification before 
Recent MI (2-8 weeks) without intervention awaiting resumption of sexual activity or treatment for ED 

exercise ECG If the patient can complete 4 minutes of the standard Bruce 
Heart failure (NYHA class III) treadmill protocol without symptoms, arrhythmias, or a fall 


Noncardiac atherosclerotic disease (clinically evident PAD, ey foetal lees, treatment for LAD) canibe safely initiated 


history of stroke/TIA) 


High risk 
Unstable or refractory angina Defer sexual activity or ED treatment until cardiac condition 
Uncontrolled hypertension is stabilized and reassessed 


Moderate to severe heart failure (NYHA class IV) 
Recent MI (<2 weeks) without intervention 


High-risk arrhythmia (exercise-induced ventricular 
tachycardia, ICD with frequent shocks, poorly controlled 
atrial fibrillation) 


Obstructive hypertrophic cardiomyopathy with severe 
symptoms 


Moderate to severe valvular disease (particularly aortic 
stenosis) 


ECG = electrocardiography; ED = erectile dysfunction; ICD = implantable cardioverter-defibrillator; METS = metabolic equivalents; 
MI = myocardial infarction; NYHA = New York Heart Association; PAD = peripheral arterial disease; PDE = phosphodiesterase; TIA 
= transient ischemic attack. 


Recommendations from Nehra A, Jackson G, Miner M, et al. The Princeton III Consensus recommendations for the management of 
erectile dysfunction and cardiovascular disease. Mayo Clin Proc. 2012 Aug;87(8):766-78. [PMID: 22862865] 
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Table 58. Symptoms and Signs Suggestive of Androgen Deficiency in Men 


More specific symptoms and signs 


Incomplete or delayed sexual development, eunuchoidism 
Reduced sexual desire (libido) and activity 

Decreased spontaneous erections 

Breast discomfort, gynecomastia 

Loss of body (axillary and pubic) hair, reduced shaving 
Very small (especially <5 mL) or shrinking testes 

Inability to father children, low or zero sperm count 
Height loss, low-trauma fracture, low bone mineral density 


Hot flushes, sweats 


Less specific symptoms and signs 


Decreased energy, motivation, initiative, and self-confidence 
Feeling sad or blue, depressed mood, dysthymia 

Poor concentration and memory 

Sleep disturbance, increased sleepiness 

Mild anemia (normochromic, normocytic, in the female range) 
Reduced muscle bulk and strength 

Increased body fat, BMI 


Diminished physical or work performance 


Adapted with permission from Bhasin S, Cunningham GR, Hayes FJ, et al; Task Force, Endocrine Society. Testosterone therapy in 
men with androgen deficiency syndromes: an Endocrine Society clinical practice guideline. J Clin Endocrinol Metab. 2010 
Jun;95(6):2537. [PMID: 20525905] Copyright 2010, The Endocrine Society. 
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Table 59. Classification and Management of Prostatitis 


Class Definition Symptoms Management 

I. Acute bacterial prostatitis Acute infection of the prostate Fever, LUTS, Empiric antibiotic coverage for 

(see MKSAP 17 Infectious prostate gram-negative organisms, 

Disease) tenderness on usually with a fluoroquinolone or 
examination trimethoprim-sulfamethoxazole; 


narrow antibiotic spectrum based 
on Gram stain and culture 
results, if available 


II. Chronic bacterial Recurrent infection of the Pain, LUTS First-line treatment is an 

prostatitis prostate antibiotic with good penetration 
into prostatic tissue, often with 
an extended, 1-month course of 
a fluoroquinolone 


III. Chronic abacterial No demonstrable infection Pain, LUTS Often refractory to treatment; 
prostatitis/chronic pelvic usually treated with a 1-month 
pain syndrome (CPPS) course of empiric therapy (not 


supported by evidence and not 
repeated if ineffective); other 
treatments are NSAIDs, a- 
blockers for LUTS, muscle 
relaxants, finasteride, gabapentin 
for neuropathic pain and if other 
drugs are ineffective; efficacy of 
complementary treatments (e.g., 
pollen extract, saw palmetto) not 
determined; in the absence of 
structural causes for pain, 
surgery should be avoided 


IIIA. Inflammatory CPPS Leukocytes in semen, 
expressed prostatic 
secretions, or post-prostatic 
massage urine 


IIIB. Noninflammatory No leukocytes in semen, 

CPPS expressed prostatic 
secretions, or post-prostatic 
massage urine 


IV. Asymptomatic Detected either by prostate No symptoms = 
inflammatory prostatitis biopsy, or the presence of 

leukocytes in semen samples 

during evaluation for other 

disorders 


LUTS = lower urinary tract symptoms. 


Adapted from Litwin MS, McNaughton-Collins M, Fowler FJ Jr., et al. The National Institutes of Health chronic prostatitis symptom 
index: development and validation of a new outcome measure. Chronic Prostatitis Collaborative Research Network. J Urol. 1999 
Aug; 162(2)369-375. [PMID: 10411041] with permission from American Urological Association. Copyright 1999, American 
Urological Association. 
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Table 60. Breast Imaging Reporting and Data System (BI-RADS) Assessment Categories 


Category 0 Mammography: Incomplete—Need additional imaging evaluation and/or prior mammograms 
for comparison 


Ultrasound and MRI: Incomplete—Need additional imaging evaluation 


Category 1 Negative 
Category 2 Benign 
Category 3 Probably benign 
Category 4 Suspicious 


Mammography and ultrasound: 
Category 4A: Low suspicion for malignancy 
Category 4B: Moderate suspicion for malignancy 
Category 4C: High suspicion for malignancy 
Category 5 Highly suggestive of malignancy 


Category 6 Known biopsy-proven malignancy 
aaao, 


Reprinted with permission from D’Orsi CJ, Sickles EA, Mendelson EB, et al. ACR BI-RADS® Atlas, Breast Imaging Reporting and 
Data System. Reston, VA, American College of Radiology; 2013. 
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Table 61. Comparison of Contraceptive Options 


Percent (%) of Women 
Experiencing Unintended 
Pregnancy Within the First 


Year of Use 
Agent Typical Use Perfect Advantages Disadvantages 
Use? 
Combination Decreased incidence of Increased risk of 
estrogen-progestin endometrial and ovarian cancers myocardial infarction, 
preparations Decreased dysmenorrhea, ischemic stroke, VTE, 
menorrhagia, symptomatic hypertension 
ovarian cysts Increased risk of 
Less iron-deficiency anemia cancers of the cervix, 
liver, and breast 
Breakthrough bleeding 
Oral 9 0.3 Easy to use May exacerbate 
Rapidly reversible migraine 
Patch 9 0.3 Easier adherence Local skin reaction 
Increased estrogen dose, 
thus higher VTE risk 
Vaginal ring 9 0.3 Easier adherence Requires self-insertion 
Lowest level of systemic estrogen 
Progestin-only Use when estrogen is Irregular bleeding, 
preparations contraindicated breakthrough bleeding 
“Mini-pill” Must maintain precise 
daily dosing schedule 
Long-acting reversible Irregular bleeding, 
preparations amenorrhea, decreased 
bone mineral density 
(especially in 
adolescents) 
Depot 6 0.2 Administered every 3 months Delayed return to 
medroxyprogeste Decreased risk of endometrial ovulation (10 months) 
rone acetate (IM cancer, PID 
or SQ) Improves endometriosis 
Decreased menstrual frequency 
Progestin 0.05 0.05 Effective up to 3 years Delayed return to 
implants ovulation (6 months) 
Intrauterine devices Least dependence on user Bleeding, pain, 
expulsion (rare); no 
protection from STIs 
Copper 0.8 0.6 Nonhormonal 
Effective up to 10 years 
Levonorgestrel 6 0.2 Decreased blood loss, decreased 
anemia 
Effective up to 5 years 
Barrier methods Only use when needed Most user-dependent 
Cervical cap 16-32 9-26 Requires spermicide 
Diaphragm 12 6 Requires spermicide 
Male condom 18 2 Protection from STIs 
Female condom 21 5 Protection from STIs 
Vaginal sponge 12-24 9-20 
Sterilization 
Female (tubal 0.5 0.5 May reduce ovarian cancer risk Surgical complications 
ligation) Regret 
Increased risk of ectopy 
if pregnancy occurs 
Male (vasectomy) 0.15 0.10 Lower costs, fewer Surgical complications 


complications, and more 
effective than tubal ligation 


eee Eee 
IM = intramuscular; PID = pelvic inflammatory disease; SQ = subcutaneous; STI = sexually transmitted infection; 
VTE = venous thromboembolism. 


*Perfect use implies correct and consistent use exactly as directed/intended. Typical use reflects rates in actual practice with patients. 
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Table 62. Initiating Systemic Hormone Therapy in Women Ages 50-59 Years? 


Step 1: Confirm that hot flushes/night sweats are moderate to severe in intensity and refractory to lifestyle modifications 
and/or vaginal symptoms have been refractory to local therapies. 


Step 2: Assess for contraindications to systemic hormone therapy. 


Step 3: Assess the patient's baseline risk for stroke, cardiovascular disease, and breast cancer (consider using the 10-year 
ASCVD risk calculator, Framingham stroke risk score, Framingham CHD risk score, and Gail model risk score to quantify this 
risk). If the Framingham stroke or CHD risk score is >10% or Gail model risk score is elevated, consider alternatives to 
systemic hormone therapy.” 


Step 4: Use the lowest dose of estrogen that relieves menopausal symptoms. 

Step 5: Add systemic progesterone therapy to estrogen therapy in women who have an intact uterus. 

Step 6: Assess symptoms and side effects after initiating therapy and adjust the dose of estrogen if symptoms are persistent. 
Step 7: Reassess symptoms and risk factors for cardiovascular disease, stroke, and breast cancer annually. 


Step 8: Discontinue systemic hormone therapy if the risks of treatment outweigh the benefits. 


ASCVD = atherosclerotic cardiovascular disease; CHD = coronary heart disease. 


*According to the North American Menopause Society, systemic hormone therapy should be avoided in women 60 years and older 
who have experienced menopause at the median age (51 years). If a woman has experienced menopause later than the median 
age, these guidelines apply within the first 10 years of menopause. 


’Some experts indicate that systemic hormone therapy is safe in women who have experienced menopause within the last 5 years 
and have a Framingham CHD risk score of 10% to 20%. 


‘The majority of participants in the Women's Health Initiative had a Gail model risk score of less than 2%. 
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Table 63. Preconception Risk Assessment 


Risk Category Specific Items to Assess 

Reproductive awareness Desire for pregnancy, number and timing of desired pregnancies, age-related 
changes in fertility, sexuality, contraception 

Environmental hazards and toxins Exposure to radiation, lead, mercury 

Nutrition and folic acid consumption Healthy diet, daily consumption of folic acid, restricting consumption of shark, 


swordfish, king mackerel, and tilefish to fewer than 2 servings weekly (owing to 
high mercury content) 


Genetics Family history of inherited genetic disorders 

Substance abuse Use of tobacco, alcohol, illicit drugs 

Medical conditions Seizure disorder, diabetes mellitus, hypertension, thyroid disease, asthma, HIV 
infection, systemic lupus erythematosus 

Obstetric history Pregnancy-induced hypertension, preeclampsia, gestational diabetes 

Medications Over-the-counter and prescription medications, potential teratogens 

Infectious diseases and vaccinations Immunity to varicella, rubella, pertussis, tetanus; risk for hepatitis B 

Psychosocial concerns areca interpersonal/family relationships, risk for abuse (physical, sexual, 
emotional 


EC 
Based on Johnson K, Posner SF, Biermann J, et al; CDC/ATSDR Preconception Care Work Group; Select Panel on Preconception 
Care. Recommendations to improve preconception health and health care—United States. A report of the CDC/ATSDR 
Preconception Care Work Group and the Select Panel on Preconception Care. MMWR Recomm Rep. 2006 Apr 21;55(RR-6):1-23. 
[PMID: 16617292] 
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Table 64. Teratogenic Medications Commonly Prescribed by Internists 


ACE inhibitors 

Androgens, testosterone derivatives 
Carbamazepine 

Folic acid antagonists 

Lithium 

Phenytoin 

Primidone 

Statins 

Tetracycline, doxycycline 

Valproic acid 

Vitamin A derivatives: isotretinoin, retinoids, etretinate 
Warfarin 
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Table 65. FDA Classification of Drugs in Pregnancy? 


Class Fetal Effect of Drug During Pregnancy 
A No disclosed fetal effects 

B Animal studies failed to demonstrate fetal risk 

IE Animal studies suggest adverse fetal effects 

D Evidence of human fetal risk 


X Documented fetal abnormalities 


*The FDA has published changes in pregnancy and lactation labeling for prescription drugs, effective June 30, 2015. A summary of 
these changes is available here: 
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/DevelopmentResources/Labeling/ucm093307.htm. The pregnancy letter 
categories will be removed with the new labeling requirements; however, for prescription drugs that were previously approved, 
these changes will be phased in gradually. 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


Table 66. Clinical Presentation, Evaluation, and Management of Vaginitis 


Cause of Clinical Evaluation Management 
Vaginitis Presentation 
Bacterial Malodorous or “fishy” pH 24.5 Metronidazole: 500 mg orally twice daily for 
vaginosis vaginal discharge, often KOH amine whiff 7 days? (avoid alcohol during treatment and 
most noticeable after test positive for 24 hours after last dose); or vaginal gel 
intercourse ; (0.75%) 5 g into vagina at bedtime for 5 
i 3 Saline wet mount nights 
EE Ea white or >20% epithelial clue Gina nee sa eM E 
gray discharge cells indamycin: mg orally twice daily for 
Symptoms other than oor: cee cream (2%) 5 g into vagina 
malodor may be minimal onangni 
Note: Use oral regimens in pregnancy. 
Vulvovaginal Itching, irritation, pH <4.5 Uncomplicated” 
candidiasis yana aparana, KOH amine whiff Fluconazole: 150 mg orally as a single dose 
SANEA, Mesures. Ons test negative Butoconazole vaginal: (2% cream) 5 g into 
d KOH wet mount with vagina at bedtime for 3 nights 
I d thick whit: 
aerae inoue maY hyphae, Clotrimazole vaginal: (1% cream) 5 g into 
be normal) pseudohyphae, or vagina at bedtime for 7-14 nights; or 100 mg 
yeast vaginal tablet into vagina at bedtime for 7 
nights; or 200 mg (two vaginal tablets) into 
vagina once daily at bedtime for 3 nights 
Miconazole vaginal: (2% cream) 5 g into 
vagina at bedtime for 7 nights; or 100 mg 
vaginal suppository into vagina at bedtime 
for 7 nights; or 200 mg vaginal suppository 
into vagina at bedtime for 3 nights 
Note: Single-dose vaginal preparations and 
non-imidazoles are available but less 
effective. 
Complicated‘ 
Longer duration of initial oral or topical 
treatment, followed by maintenance therapy: 
Fluconazole 150 mg orally every 3 
days for a total of three doses 
Following this, maintenance therapy is based 
on refractory or recurrent symptoms: 
Fluconazole 150 mg orally weekly 
for 6 months; or 200 mg orally 
weekly for 8 weeks; or 200 mg 
orally twice weekly for 4 months; 
or 200 mg orally once monthly for 
6 months 
Trichomoniasis Increased discolored pH 24.5 Metronidazole*: 2 g orally in a single dose; or 
discharge (yellowish, KOH amine whiff 500 mg orally twice daily for 7 days 
gray, and/or frothy) test negative Note: Avoid alcohol during treatment and for 
Dyspareunia, dysuria, | Saline wet mount 24 hours after last dose. 
itch, erythema, postcoital with trichomonads, 
bleeding, abdominal pain leukocytes 
Punctate cervical NAAT or rapid assay 
hemorrhages positive 


(“strawberry” cervix) 


KOH =potassium hydroxide; NAAT = nucleic acid amplification test. 

*Safe in pregnancy. 

ÞUncomplicated vulvovaginal candidiasis: Candida albicans, mild to moderate symptom severity, healthy nonpregnant women, four 
or fewer episodes per year. 


“Complicated vulvovaginal candidiasis: Severe symptoms, suspected or proven non-albicans Candida, more than four episodes a 
year, uncontrolled diabetes mellitus, or immunosuppression. 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


Figure 21. Clue cells. 


e . à R 


Vaginal epithelial cells with bacteria adherent to their surface are termed clue cells and are characteristic of bacterial vaginosis. 
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Figure 22. Viral conjunctivitis. 


Jet: SERS Nee fs 
Diffuse conjunctival injection and erythema, usually with a watery or mucoserous discharge, is characteristic of viral conjunctivitis. 


Eye with Viral Conjunctivitis. Digital image. Wikimedia Commons. 1 Feb 2010. Web. 16 May 2012. http://commons.wikimedia.org/wiki/ 
File:An eye with viral conjunctivitis.jpg. 
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Figure 23. Bacterial conjunctivitis. 


In patients with bacterial conjunctivitis, eye discharge is thick and may be yellow or green in color. 


Swollen Eye with Conjunctivitis. Digital image. Wikimedia Commons. 8 Feb 2008. Web. 16 May 2012. http://commons.wikimedia.org/ 
wiki/File:Swollen_eye with conjunctivitis.jpg. 
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Figure 24. Episcleritis. Superficial dilated blood vessels are seen, with white sclera visible 
between the blood vessels. 
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Figure 25. Nongranulomatous iritis (anterior uveitis). 


> A 


The conjunctival vessels are most dilated at the corneal edge, resulting in a circumferential redness around the iris, which is termed 
ciliary flush. 
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Figure 26. Blepharitis. Erythematous, edematous eyelids typically seen in blepharitis. 


L Sn ia 


Blepharitis. Digital image. Wikimedia Commons. 2 May 2012. Web. 13 Nov 2014. https://commons.wikimedia.org/wiki/File:Blepharitis.JPG. 
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Figure 27. Subconjunctival hemorrhage. 


cr 


A well-localized superficial collection of extravasated blood is visible; the sclera and conjunctiva are not involved. 


Subconjunctival hemorrhage. Digital image. Wikimedia Commons. 28 Jun 2011. Web. 16 May 2012. http://commons.wikimedia.org/ 
wiki/File: Subconjunctival hemorrhage eye.JPG. 
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Figure 28. Corneal ulcer. Corneal epithelial defect with associated conjunctival injection. 


Table 67. Drug Treatment for Primary Open Angle Glaucoma 


Agent Mechanism of Systemic Side Effects 
Action 
B-Blockers (timolol) Decreases Bradycardia, heart block, bronchospasm, decreased libido, 
inflow central nervous system depression, mood swings 
Nonselective adrenergic Decreases Hypertension, headaches, extrasystole 
agonists (epinephrine) inflow and 
increases 
outflow 
Selective a-adrenergic Decreases Hypotension, vasovagal attack, dry mouth, fatigue, insomnia, 
agonists (brimonidine) inflow and depression, syncope, dizziness, anxiety 
increases 
outflow 
Parasympathomimetic agents Increases Increased salivation, increased gastric secretion, abdominal 
(pilocarpine, echothiophate outflow cramps, urinary frequency, shock 
iodide) 
Oral carbonic anhydrase Decreases Acidosis, depression, malaise, hirsutism, paresthesias, 
inhibitors (acetazolamide) inflow numbness, blood dyscrasias, diarrhea, weight loss, kidney 


stones, loss of libido, bone marrow suppression, hypokalemia, 
bad taste, increased serum urate level 


Topical carbonic anhydrase Decreases Lower incidence of systemic effects compared with oral 
inhibitors (dorzolamide) inflow carbonic anhydrase inhibitors 
Prostaglandin analogues Increases Flu-like symptoms, joint and muscle pain 
(latanoprost) outflow 
Hyperosmotic agents Reduces Headache, heart failure, expansion of blood volume, nausea, 
(mannitol) vitreous and vomiting, diarrhea, electrolyte disturbance, kidney failure 
aqueous 
volume 
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Figure 29. Age-related macular degeneration. 


The dry form (left), is characterized by distinct yellow-white lesions (drusen) surrounding the macular region and areas of pigment mottling. 
The wet form (right), is characterized by clumps of hyperpigmentation, hypopigmentation, and evidence of subretinal hemorrhage. 
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Figure 30. Retinal detachment. 


Retinal tear 


Subretinal 
fluid 
Retinal 
detachment 
Vitreous 
detachment 


Retinal detachment occurs when the retina separates from the underlying retinal pigment epithelium and choroid and may be caused by 
a tear in the retina, leakage or exudation from beneath the retina, or vitreous traction pulling on the retina. 
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Figure 31. Occlusion of the central retinal artery (arrow) characterized by the appearance 


of an opalescent retina, retinal pallor, and “cherry-red spot” defining the fovea. 
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Figure 32. Central retinal vein occlusion characterized by optic disk swelling, dilated and 


d x 
tortuous veins, flame-shaped retinal hemorrhages, and cotton-wool spots (“blood and thunder”). 
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Table 68. Common Causes of Hearing Loss 


Disease Notes 
Conductive 
Cerumen impaction Cerumen may completely obstruct ear canal, causing conductive hearing loss. Impacted 


cerumen can be removed with gentle irrigation or an ear curette. No removal needed if 
asymptomatic. 


Otosclerosis Bony overgrowth of the stapes footplate with eventual fixation. Family history of otosclerosis 
is common. Treatment is stapedectomy or stapedotomy. Hearing aid may be helpful. 

Tympanic membrane Often heals without intervention. Ear should be kept dry. Refer for possible repair if associated 

perforation with significant hearing loss or possible middle ear pathology. 

Cholesteatoma An expanding mass composed of keratinizing squamous epithelial cells that may contain 


cholesterol crystals. Although histologically benign, it may erode extensively into local 
structures, including the cochlea, ossicles, tympanic membrane, and facial nerve. Treatment is 
surgical removal. 


Sensorineural 
(SS 

Presbycusis Age-related hearing loss; typically symmetric high-frequency hearing loss. Hearing aids are 
mainstay of treatment. 

Sudden sensorineural Unclear etiology; presents as a sudden loss of hearing that is sensorineural in nature. Rapid 

hearing loss treatment with glucocorticoids may improve outcome. 

Meniere disease Classically presents as a triad of sensorineural hearing loss, tinnitus, and vertigo, although all 
three are not necessarily present in each patient. Symptoms may fluctuate, and attacks are 
often precipitated by high salt intake. 

Acoustic neuroma Benign neoplasm, usually causing sensorineural hearing loss, tinnitus, and sometimes vertigo. 
A family or personal history of neurofibromatosis type 2 puts patients at high risk for these 
tumors, often bilaterally. 

Noise-induced History of chronic noise exposure or sudden, short exposure to noise blast. Prevention is 
mainstay of treatment; hearing aids if condition is already advanced. 

Drug-induced History of ototoxic medication use (aminoglycosides, chemotherapeutic agents [irreversible], 


aspirin and NSAIDs [partially reversible], antimalarial agents [reversible], loop diuretics 
[sometimes irreversible]). 


Both conductive and sensorineural 


Infection Middle ear infection may impair movement of the tympanic membrane or ossicles, producing 
reversible conductive hearing loss. Viral cochleitis may cause reversible sensorineural hearing 
loss. Chronic ear infection may lead to conductive hearing loss. 


Head trauma May produce a conductive hearing loss from ossicular disruption and hemotympanum or a 
sensorineural hearing loss from cochlear fracture or auditory nerve injury. 
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Table 69. Distinguishing between Conductive and Sensorineural Hearing Loss with the 
Weber and Rinne Tests 


Condition Weber Test? Rinne Test” Result Differential 
Result Diagnoses 
Conductive hearing loss Louder in the affected Decreased in the affected Cerumen impaction, foreign 
ear ear (bone conduction > air body, otitis media, 
conduction) otosclerosis, perforated 
tympanic membrane 
Sensorineural hearing loss Louder in the As loud or louder in the Presbycusis, Meniere 
unaffected ear affected ear (air conduction disease, acoustic neuroma, 
> bone conduction) sudden sensorineural 
hearing loss 


aA 256-Hz vibrating tuning fork (although a 512-Hz tuning fork may be used) is applied to the forehead or scalp at the midline, and 
the patient is asked if the sound is louder in one ear or the other; a normal test shows no lateralization. 

ÞA 512-Hz vibrating tuning fork is applied to the mastoid process of the affected ear until it is no longer heard. The fork is then 
repositioned outside of the external auditory canal, and the patient is asked if he or she can again hear the tuning fork; with a 
normal test, air conduction is greater than bone conduction, and the tuning fork can be heard. 
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Table 70. Drugs Commonly Associated with Tinnitus 


Antibiotics (aminoglycosides, erythromycin, vancomycin, neomycin, polymyxin B) 


Antimalarial agents (chloroquine, hydroxychloroquine, quinine) 


Benzodiazepines 


Chemotherapeutic agents (mechlorethamine, vincristine, carboplatin, cisplatin) 


Carbamazepine 
Loop diuretics 
Quinidine 
Salicylates 
NSAIDs 


Tricyclic antidepressants 
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Figure 33. Algorithm for the management of acute bacterial rhinosinusitis. 


Signs and symptoms either: 


a) Persistent and not improving (>10 days); 


b) Severe (23-4 days); or 


c) Worsening or “double-sickening” (23-4 days) 


Risk for antiobiotic resistance: 

+ Age <2 years or >65 years, attendance 
at day care 

e Prior antibiotics within the past month 

e Prior hospitalization in the past 5 days 

e Comorbidities 


¢ Immunocompromised 


Vv 


Risk for resistance 


Initiate first-line 


antimicrobial therapy 


Symptomatic 


management 


| 


Improvement 
after 3-5 days 


l 


Complete 5-7 days 
of antimicrobial therapy 


—> 


Initiate second-line 
antimicrobial therapy 


L 


after 3-5 days 


Worsening or no improvement 


| 


Improvement 


Broaden coverage or switch 
to different antimicrobial class 


| 


Worsening 


after 3-5 days 


or no improvement 


| 


Improvement 
after 3-5 days 


| 


Complete 7-10 days 
of antimicrobial therapy 


Improvement 


J Refer to specialist 


Complete 5-7 days 
of antimicrobial therapy 


e CT or MRI to investigate 
noninfectious causes or 


Complete 7-10 days 
of antimicrobial therapy 


suppurative complications 
e Sinus or meatal cultures for 
pathogen-specific therapy 


Reprinted from Chow AW, Benninger MS, Brook I, et al; Infectious Diseases Society of America. IDSA clinical practice guideline for acute 
bacterial rhinosinusitis in children and adults. Clin Infect Dis. 2012 Apr;54(8):e72-e112. [PMID: 22438350] by permission of Oxford 


University Press. 
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Figure 34. Algorithm for the management of rhinitis. 


Patient with symptoms History suggestive of No 
of rhinitis allergic rhinitis? 
Yes 

Therapeutic trial for Therapeutic trial for 

allergic rhinitis symptoms nonallergic rhinitis symptoms 
Yes No 
Does patient respond? 
Vv Vv 
During follow-up, patient Yes Consulation with an 
meets consultation criteria?? allergist-immunologist 


Does patient have an 
allergic basis for rhinitis 
(history and skin test correlation)? 


Yes 


Management of allergic rhinitis 


e Avoidance/environmental control 
e Adjust medication 

e Consider immunotherapy 

e Patient education 


Management of 
nonallergic rhinitis 


Cooperative follow-up 


*Characteristics that should lead to consideration of consultation with an allergist-immunologist include the following: 


The patient has had prolonged manifestations of rhinitis; complications of rhinitis, such as otitis media, sinusitis, and/or nasal 
polyposis; and/or a comorbid condition, such as asthma and chronic sinusitis. 

The patient has required a systemic corticosteroid for the treatment of rhinitis. 

The patient’s symptoms or medication side effects interfere with ability to function or significantly decrease quality of life, such as 
a decrease in comfort and well-being, sleep disturbance, anosmia, or ageusia. 

Treatment with medications for rhinitis is ineffective or produces adverse events. 

The patient has been diagnosed with rhinitis medicamentosa. 

Allergic/environmental triggers causing the patient’s rhinitis symptoms need further identification and clarification. 

There is a need for more complete education. 

The patient has required multiple and/or costly medications over a prolonged period. 

Specific allergy immunotherapy is a treatment consideration. 


Reprinted from Wallace DV, Dykewicz MS, Bernstein DI, et al; Joint Task Force on Practice; American Academy of Allergy; Asthma & 
Immunology; American College of Allergy; Asthma and Immunology; Joint Council of Allergy, Asthma and Immunology. The diagnosis and 
management of rhinitis: an updated practice parameter. J Allergy Clin Immunol. 2008 Aug;122(2 Suppl):S1-84. Erratum in: J Allergy 
Clin Immunol. 2008 Dec;122(6):1237. [PMID: 18662584] Copyright 2008, with permission from Elsevier. 
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Table 71. Characteristics of Selected Antidepressants 


Drug Advantages Disadvantages 
SSRIs 
Citalopram Few drug interactions GI and sexual side effects 
Escitalopram Few drug interactions GI and sexual side effects 
Fluoxetine Long half-life reduces risk for Long half-life increases risk for drug 
withdrawal syndrome; effective for accumulation; drug interactions 
anxiety disorders, OCD, PMDD common; CYP2D6 substrate 
Fluvoxamine OCD, SAD, panic disorder GI and sexual side effects; sleep 
disturbance 
Paroxetine Effective for anxiety disorders, panic FDA pregnancy category D; weight 
disorder, PTSD, OCD gain; constipation; sedation; drug 
interaction; high risk for withdrawal 
syndrome 
Sertraline Few drug interactions; effective for GI and sexual side effects; sleep 
panic disorder, PTSD, OCD, PMDD disturbance 
SNRIs 
Venlafaxine Effective for anxiety disorders Nausea; elevated heart rate and blood 
pressure 
Desvenlafaxine Effective for anxiety disorders Nausea; elevated blood pressure 
Duloxetine Effective for pain syndromes and GAD Nausea; urinary retention 


Tricyclic Antidepressants 


Nortriptyline Analgesic effect; sedating Cardiac toxicity with overdose; 
anticholinergic effects 


Amitriptyline Analgesic effect; sedating Cardiac toxicity with overdose; 
anticholinergic effects; weight gain 


Other Agents 


Bupropion Fewer sexual side effects than SSRIs; Seizure risk; elevated blood pressure 
energizing; improved concentration; 
less weight gain 


Mirtazapine Sedating; increased appetite Sedation; weight gain 
Trazodone Sedating; increased sexual function Sedation; orthostatic hypotension; 
priapism 


GAD = generalized anxiety disorder; GI = gastrointestinal; OCD = obsessive-compulsive disorder; PMDD = premenstrual dysphoric 
disorder; PTSD = posttraumatic stress disorder; SAD = seasonal affective disorder; SNRI = serotonin-norepinephrine reuptake 
inhibitor; SSRI = selective serotonin reuptake inhibitor. 
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Table 72. Commonly Used Pharmacologic Therapies for Smoking Cessation 


Agent Mechanism Effectiveness Initial Advantages Disadvantages 
Prescription 
Nicotine Prevents Increases 1 piece (2 mg) Less expensive Some patients 
gum? nicotine cessation whenever urge than other forms find taste 
withdrawal? rates about to smoke, up to of nicotine unpleasant. 
1.5-2 times at 30 pieces/d. replacement. 
6 mo. Continuous use Chewing replaces 
for >3 mo not smoking habit. 
recommended. No prescription 
Max dose: required. 
24 pieces/d Associated with 
delay in weight 
gain. 
Nicotine Prevents Increases Most patients: Less expensive Can cause skin 
patch nicotine cessation 21-mg patch for than other irritation. 
(24 h)*° withdrawal? rates about 4-8 wk (remove forms of 
1.5-2 times at and replace nicotine 
6 mo. every 24 h), replacement. 
then 14-mg patch No prescription 
for 2-4 wk, required. 
followed by 
7-mg patch for 
2-4 wk. Max 
dose: 22 mg/d. 
Adults weighing 
<100 Ib 
(45.5 kg), 
smoking fewer 
than 10 
cigarettes/d, 
and/or with 
cardiovascular 
disease: 14-mg 
patch for 
4-8 wk, then 
7-mg patch for 
2-4 wk. 
Nicotine Prevents Increases 1 spray (0.5 mg) Some patients More expensive 
nasal nicotine cessation in each nostril prefer this than other forms 
spray? withdrawal? rates about 1-2 times/h delivery of nicotine 
1.5-2 times at whenever urge method. replacement. 
6 mo. to smoke, up to Requires a 
10 sprays/h or prescription. 
80 sprays/d. Safety not 
Initially, established for 
encourage use use >6 mo. 
of at least 
16 sprays/d, 
the minimum 
effective dose. 
Recommended 
duration of 
therapy is 3 mo. 
Max dose: 
80 sprays/d; 
do not exceed 
10 sprays/h. 
Nicotine Prevents Increases 6 to 16 cartridges Some patients More expensive 
inhaler? nicotine cessation (containing prefer this than other forms 
withdrawal? rates about 4 mg)/d for up delivery of nicotine 
1.5-2 times at to 12 wk, method. replacement. 
6 mo. followed by Requires a 


gradual reduction 
in dosage over 
a period up to 
12 wk. 


prescription. 
Use >6 mo not 
recommended. 


Table 72. Commonly Used Pharmacologic Therapies for Smoking Cessation 


Agent Mechanism Effectiveness Initial Advantages Disadvantages 
Prescription 
Nicotine Prevents Increases 1 lozenge (2 mg Some patients Some patients 
lozenge? nicotine cessation or 4 mg) every prefer this find the taste 
withdrawal? rates about 1-2 h during delivery unpleasant. 

1.5-2 times at weeks 1-6, then method. Side effects 

6 mo. lozenge every include nausea, 
2-4 h during dyspepsia, and 
weeks 7-9, then mouth tingling. 
1 lozenge every Avoid acidic 
4-8 h during beverages (juice, 
weeks 10-12. soda) 15 min 
Patients who before use. 
smoke within 
30 min of waking 
require 4-mg 
lozenge; those 
who have first 
cigarette later in 
the day require 
2-mg lozenge. 
Recommended 
duration of 
therapy is 12 wk. 

Bupropion Unclear Increases Begin 1-2 wk Some Requires a 
cessation rates before quit date; antidepressant prescription. 
about 2 times start with activity; may Can interact with 
atiy. 150 mg once be a good other drugs. 

daily for 3 days, option for Safety in 

then 150 mg patients with a pregnancy is 

twice daily history of unclear. 

through end depression. Associated with 

of therapy Associated with hypertension. 

(7-12 wk max). a delay in Avoid in patients 

Max dose: weight gain. with eating 

150 mg twice disorders, 

daily. patients with 
seizure disorder 
or at risk for 
seizure, and in 
patients taking 
MAOIs. 
May cause vivid 
dreams and 
increase 
suicidality. 

Varenicline Reduces Increases Begin 0.5 mg No hepatic Requires a 

cravings via cessation once daily on clearance. prescription. 
nicotine rates >3.5 days 1-3, then No clinically Associated with 
receptor times and 0.5 mg twice significant drug hypertension. 
agonist. almost daily on days interactions Safety in 
2 times over 4-7, then 1 mg reported. pregnancy is 
bupropion at twice daily unclear. 
12 wk. through end of Caution in 
therapy (12 wk). severe kidney 
Consider disease. 
additional 12 wk May cause 
of therapy to nausea, 


prevent relapse. 


Max dose: 1 mg 
twice daily. 


insomnia, vivid 
dreams, and 
increased 
suicidality. 


aAvoid nicotine replacement in patients with recent myocardial infarction, arrhythmia, or unstable angina. Safety of nicotine 


replacement in pregnancy is unclear. 


>A standard cigarette contains approximately 1 mg of nicotine. 


“Several formulations of patches are available. Dosing guidelines are for patches designed to stay in place for 24 h and that 
come in doses of 21 mg, 14 mg, and 7 mg. Clinicians should check prescribing information on nicotine patches that come in 
other doses or that are designed for use <24 h/d. 


Adapted with permission from Wilson JF. In the clinic. Smoking cessation. Ann Intern Med. 2007 Feb 6;146(3):ITC2-1-ICT2-16. 


[PMID: 17283345] 
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Table 73. Personality Disorders 


Cluster A: odd or eccentric thinking and behaviors 


Paranoid: pervasive distrust of others; unjustified suspicion of others; unjustified suspicions regarding their partners or 
spouses; overly hostile reactions to perceived insults 


Schizoid: prefer to be alone and lack interest in relationships; seem indifferent, cold, and unresponsive to social cues; take 
pleasure in few activities 


Schizotypal: manifest odd thinking, beliefs (e.g., their thoughts are magical and can influence others, events have hidden 
meaning), dress, and other behaviors 


Cluster B: dramatic or unpredictable thinking and behaviors, emotional 


Antisocial: engage in behaviors such as lying, stealing, and other aggressive and violent behaviors; disregard others’ 
feelings, rights, and safety; lack remorse for these behaviors; often experience recurrent legal problems 


Borderline: have chaotic relationships (idealized and devalued) and a fragile self-image; fear abandonment; experience labile 
and intense emotions (e.g., anger), sense of emptiness, and engage in impulsive and risky behaviors (e.g., gambling, sex, 
etc.); may manifest self-injury and suicidality 


Histrionic: excessive emotionality and attention-seeking behavior; dramatic; often seductive or sexually provocative; 
melodramatic 


Narcissistic: grandiose and inflated self-perceptions; desire attention 


Cluster C: anxious and fearful thinking and behaviors 


Avoidant: feel inadequate and are sensitive to criticism; extremely shy and socially inhibited and avoid activities that involve 
interactions with others, especially strangers 


Dependent: excessively dependent on others (“clingy”) and fear being alone; lack self-confidence and tolerate poor 
treatment by others 


Obsessive-compulsive: perfectionistic and preoccupied with orderliness and rules; controlling of situations and others; rigid 
regarding values; not the same as obsessive-compulsive disorder, which is an anxiety disorder 


Reprinted with permission from Schneider RK, Levenson JL. Psychiatry Essentials for Primary Care. Philadelphia: American College 
of Physicians, 2008. 
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Table 74. Indices to Assess Basic and Instrumental Activities of Daily Living 


Index 


Katz Index of 
Independence in 
Activities of Daily Living 


Modified Barthel Index 


Lawton and Brody 
Instrumental Activities 
of Daily Living (IADL) 
Scale 
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Assessed Functional 
Activity 


Bathing 
Dressing 
Toileting 
Transferring 
Continence 
Feeding 


Feeding 

Bathing 

Grooming 

Dressing 

Bowels 

Bladder 

Toilet use 

Transfers 

Mobility 

Stairs 

Ability to use telephone 
Shopping 

Food preparation 
Housekeeping 

Laundry 

Transportation 
Medication management 
Ability to handle finances 


Scoring 


The Katz Index is scored by 
assigning a score of 1 point 
to each activity if it can be 
performed independently, 
which is defined as 
requiring no supervision, 
direction, or personal 
assistance; scores are then 
added for a range of 0 to 6. 
(6 = fully functional; 4 = 
moderately impaired; 2 = 
severely impaired) 


Each item in the Modified 
Barthel Index is scored on a 
range from 0 to 15, 
depending on how much 
the patient is able to do. 
Total scores range from 0 
to 100, with 100 being fully 
independent. 


In stroke patients, a score 
of less than 60 is 
considered a poor outcome. 


The Lawton and Brody IADL 
Scale is scored by assigning 
a score of 1 point to each 
activity if it can be 
performed at all; scores are 
then added for a range of 0 
to 8, with a score of 8 
representing independence 
and 0 representing total 
dependence for IADL. 


Comments 


Simple to use/score; brief, 
takes only a few minutes to 
complete. 


Less discriminative at low 
levels of disability. 


A form must be filled out; 
takes approximately 10 
minutes to complete. 


Highly validated in multiple 
settings. 


Better discriminative 


function and very sensitive 
to change. 


Simple to use; brief, takes 
only a few minutes to 
complete. 


Figure 35. Prevention of falls in older persons living in a community. 


Older person encounters 
health care provider 


| 


Screen for fall(s) or 
risk for falling 
(see questions below) 


| 


Answers positive to any of 
the screening questions? 


Obtain relevant medical history, 
physical examination, cognitive 
and functional assessment 


No Yes Determine multifactorial fall risk: 
ÀA ÀA - History of falls 
Does person report Evaluate gait § sues arte 
a single fall in the last and balance 2 Visual ma í y 
12 months? y 


- Muscle strength 


| - Other neurologic impairments 
- Heart rate and rhythm 


No Are abnormalities Yes - Postural hypotension 
in gait or unsteadiness > - Feet and footwear 
identified? - Environmental hazards 


| 


Any indications of 
additional intervention? 


Yes 
Yy y 


No 


Reassess periodically Initiate multifactorial or multicomponent intervention 
to address identified risk(s) and prevent falls: 


- Minimize medications 

- Provide individually tailored exercise program 
- Treat visual impairment (including cataract) 

- Manage postural hypotension 


Screening for Fall(s) Questions - Manage heart rate and rhythm abnormalities 
- Supplement vitamin D 
1. Two or more falls in the prior 12 months? - Manage foot and footwear problems 
2. Presents with acute fall? - Modify the home environment 
3. Difficulty with walking or balance? - Provide education and information 


Reprinted with permission from Panel on Prevention of Falls in Older Persons, American Geriatrics Society and British Geriatrics Society. 
Summary of the Updated American Geriatrics Society/British Geriatrics Society clinical practice guideline for prevention of falls in older 
persons. J Am Geriatr Soc. 2011 Jan;59(1):148-57. [PMID: 21226685] Copyright 2011, John Wiley & Sons, Inc. 
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Table 75. Risk Factors for Impaired Driving 


Cognitive dysfunction 

Caregiver report of marginal or unsafe skills 

History of citations or accidents 

Driving <60 miles/week 

Emotional aggression or impulsivity 

Use of alcohol and/or medications that affect the central nervous system 
Impaired mobility or coordination of neck or extremities 

Medical disorders that predispose to loss of consciousness 


Visual impairment 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


Figure 36. The 3 Incontinence Questions (31IQ) for evaluation of urinary incontinence. 
1. During the last 3 months, have you leaked urine (even a small amount)? 


QO Yes 0 No 


Questionnaire completed. 


2. During the last 3 months, did you leak urine: 
(Check all that apply.) 


QO a. When you were performing some physical activity, such as coughing, sneezing, lifting, or exercise? 
O b. When you had the urge or the feeling that you needed to empty your bladder, but you could not get to the toilet fast enough? 
O c. Without physical activity and without a sense of urgency? 


3. During the last 3 months, did you leak urine most often: 
(Check only one.) 


O a. When you were performing some physical activity, such as coughing, sneezing, lifting, or exercise? 

O b. When you had the urge or the feeling that you needed to empty your bladder, but you could not get to the toilet fast enough? 
O c. Without physical activity and without a sense of urgency? 

Q d. About equally as often with physical activity as with a sense of urgency? 


Definitions of type of urinary incontinence are based on responses to question 3: 


Response to Question 3 Type of Incontinence 

a. Most often with physical activity Stress only or stress predominant 

b. Most often with the urge to empty the bladder Urge only or urge predominant 

c. Without physical activity or sense of urgency Other cause only or other cause predominant 
d. About equally with physical activity and sense of urgency Mixed 


Reprinted with permission from Brown JS, Bradley CS, Subak LL, et al; Diagnostic Aspects of Incontinence Study (DAISy) Research 
Group. The sensitivity and specificity of a simple test to distinguish between urge and stress urinary incontinence. Ann Intern Med. 
2006;144:715-723. [PMID: 16702587] Copyright 2006, American College of Physicians. 
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Table 76. Classification of Pressure Ulcers 


Stage Description 

1 Intact skin with nonblanchable redness 

2 Partial-thickness loss of dermis. Shallow open ulcer with red-pink wound bed without slough. May also 
present as intact or ruptured serum-filled blister. 

3 Full-thickness tissue loss. Visible subcutaneous fat but not bone, tendon, or muscle. May include 
undermining or tunneling. 

4 Full-thickness tissue loss with exposed bone, tendon, or muscle. 

Unstageable Full-thickness tissue loss in which the base of the ulcer is covered by slough or eschar. 

Suspected deep- Purple or maroon localized area of discolored but intact skin or a blood-filled blister due to damage of 

tissue injury underlying soft tissue from pressure or shear. 


Adapted with permission from National Pressure Ulcer Advisory Panel. National Pressure Ulcer Advisory Panel, European Pressure 
Ulcer Advisory Panel, and Pan Pacific Pressure Injury Alliance. Prevention and Treatment of Pressure Ulcers: Quick Reference 
Guide. Cambridge Media: Perth, Australia; 2014. 
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Table 77. Suggested Perioperative Medication Management 


Medication Class Recommendation Comments 


Anticoagulant Continue for minor surgery. 
Discontinue before major surgery: 


Bridging with heparin indicated for 
high-risk patients and possibly 
moderate-risk patients. 

IV heparin: 4-6 h 

LMWH: 24 h (12 h for 

prophylactic dose) 

Warfarin: 5 days 

TSOAC: 1-2 d (normal kidney 

function), 3-6 d (eGFR 

<50 mL/min/1.73 m?) (discontinue 


earlier for high bleeding risk 
procedures). 


Antiplatelet 


Cardiovascular 


Lipid lowering 


Pulmonary 


Gastrointestinal 


Clopidogrel: discontinue 5-7 d before 
surgery; patients with cardiac stent 
may require continuation. 

Aspirin: continue if minor surgery. 
Continue if indication is recent 
myocardial infarction (up to 

6 months), cardiac stent, or high risk 
for coronary event; otherwise, 
discontinue 7-10 d before major 
surgery (other than CABG). 


Continue B-blockers, calcium channel 
blockers, nitrates, antiarrhythmia 
agents. ACE inhibitors and ARBs 
should be used with caution. Diuretics 
usually withheld on day of surgery. 


Continue statins; withhold all other 
lipid-lowering agents on day 
of surgery. 


Continue controller and rescue 
inhalers as well as systemic 
glucocorticoids (if used). Probably 
continue leukotriene antagonists and 
lipoxygenase inhibitors. 


Continue H2 receptor blockers and 
proton pump inhibitors. 


Aspirin and clopidogrel use in patients 
with cardiac stent and/or at high risk 
is controversial. 


Aspirin should be started before 
CABG. 


ACE inhibitors and ARBs can promote 
intraoperative hypotension, especially 
in patients with hypovolemia; 
perioperative use, especially in 
persons with left ventricular 
dysfunction, is controversial. 


Table 77. Suggested Perioperative Medication Management 


Medication Class 


Recommendation 


Comments 


Hypoglycemic agents 


Thyroid 


Glucocorticoids 


Estrogen 


Psychiatric 


Neurologic 


Herbal 


Analgesic 


Immunomodulators 


Oral hypoglycemic agents: discontinue 
12-72 h before surgery depending 
upon half-life of the drug and risk of 
hypoglycemia. 

Short-acting insulin: withhold morning 
of surgery; may need dose reduction 
preoperatively if modified diet 

(e.g., gastrointestinal surgery). 


Intermediate-acting insulin: 
reduce dose, typically to one half of 
usual dose. 


Long-acting insulin: continue at 
previous dose or reduce dose to 
two thirds. 


Continue thyroid replacement, 
propylthiouracil, methimazole. 


Continue; increase to stress doses 
if indicated. 


Discontinue several weeks before 
surgery if feasible; if continued, 
increase level of deep venous 
thrombosis prophylaxis. 


Discontinue MAOIs 10-14 d before 
surgery; SSRIs and TCAs can either 
be continued or tapered 2-3 weeks 
before surgery. Continue antipsychotic 
medications. Can continue lithium, 
although some experts taper and 
discontinue several days before 
surgery. 


Continue antiepileptic drugs. 

May continue antiparkinsonian agents, 
although some experts may 
discontinue the night before surgery. 
Discontinue dementia drugs. 


Discontinue up to 1 week before 
surgery. 


NSAIDs and COX-2 inhibitors are 
usually discontinued 7 d before 
surgery. Long-acting narcotics 
continued or dose reduced. 


For transplant recipients, continue all 
except sirolimus without interruption. 
For non-transplant patients, 
discontinue for at least 4 half-lives 
before and 2 weeks after surgery. 


Hypoglycemia is more dangerous than 
hyperglycemia; caution to always 
have some basal insulin in patients 
with type 1 diabetes. 


Stress-dose glucocorticoids for 
patients taking >10 mg/d prednisone 
for >3 weeks. 


Paucity of evidence, although most 
psychiatric agents confer at least 
some theoretical risk. Risk of 
serotonin syndrome with some 
anesthetic agents. Must weigh risks of 
continuing versus stopping. May wish 
to consult with psychiatrist. 


Paucity of data; risk of disease flare 
balanced against risk of adverse 
reaction from medication. Risk of 
perioperative wound complications 
may be lower for methotrexate, 
hydroxychloroquine, and sulfasalazine. 


eee 
ARB = angiotensin receptor blocker; CABG = coronary artery bypass grafting; COX-2 = cyclooxygenase-2; eGFR = estimated 
glomerular filtration rate; IV = intravenous; LMWH = low-molecular-weight heparin; MAOI = monoamine oxidase inhibitor; 
SSRI = selective serotonin reuptake inhibitor; TCA = tricyclic antidepressant; TSOAC = target-specific oral anticoagulant. 
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Figure 37. Perioperative ischemic cardiac disease evaluation for noncardiac surgery. 


x Yes Proceed to surgery with management 
Emergency surgery? of CAD as otherwise indicated 
No 
Vv 
4 T Yes Delay surgery for management per 
Acute coronary syndrome? other ACC/AHA guidelines 
No 
bÁ 
No 
Risk factors for CAD?¢ Proceed to surgery 
Yes 
Y 


Low risk (<1%) of MACE based Yes 


on combined clinical/surgical risk? 


No 


Moderate or greater functional 
capacity (>4 METs)?9 


Proceed to surgery with management 
of CAD as otherwise indicated 


A 


Will coronary evaluation 
change management? 


Yes 


Y 


7 Normal 
Pharmacologic stress test 


Abnormal 


ÀA 


Coronary revascularization 


according to existing 
clinical practice guideline 


ACC = American College of Cardiology; AHA = American Heart Association; CAD = coronary artery disease; MACE = major adverse 
cardiac events; MET = metabolic equivalents. 


Emergency surgery required within 6 hours to avoid loss of life or limb. 
bAcute coronary syndromes: myocardial infarction <30 days ago, unstable or severe angina. 


‘Risk factors for CAD: not specifically defined in ACC/AHA guidelines; examples include known CAD, cerebrovascular disease (that is, 
stroke or transient ischemic attack), chronic kidney disease, diabetes mellitus, and heart failure. 


Examples of activities requiring >4 METs include climbing a flight of stairs, walking up a hill, walking on level ground at 4 miles per hour, 
running for a short distance, and playing tennis. 


Recommendations from Fleisher LA, Fleischmann KE, Auerbach A, et al. 2014 ACC/AHA guideline on perioperative cardiovascular 
evaluation and management of patients undergoing noncardiac surgery. J Am Coll Cardiol. 2014 Jul 29. [PMID: 25091544] 
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Table 78. Revised Cardiac Risk Index and Predicted Rate of Major Cardiac Complications 
Perioperatively 


Risk Factor (1 point for each) 


High-risk surgery (intrathoracic, intraperitoneal, suprainguinal 
vascular) 


Ischemic heart disease 

Heart failure (compensated) 
Diabetes mellitus (requiring insulin) 
Cerebrovascular disease 


Chronic kidney disease (serum creatinine >2.0 mg/dL [176.8 


umol/L])? 

Number of Points Risk of Major Cardiac Complications” 
0 0.5% 

al 2.6% 

2 7.2% 

23 14.4% 


aEstimated glomerular filtration rate (eGFR) <30 mL/min/1.73 m? also shown to predict cardiovascular risk. 
>Defined as myocardial infarction, pulmonary edema, or primary cardiac arrest. 


Data from Lee TH, Marcantonio ER, Mangione CM, et al. Derivation and prospective validation of a simple index for prediction of 
cardiac risk of major noncardiac surgery. Circulation. 1999;100(10):1043-9. [PMID: 10477528] and Davis C, Tait G, Carroll J, et 
al. The Revised Cardiac Risk Index in the new millennium: a single-centre prospective cohort re-evaluation of the original variables 
in 9,519 consecutive elective surgical patients. Can J Anesth. 2013 Sept;60(9):855-63. [PMID: 23813289] 
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Table 79. Major Risk Factors for Postoperative Pulmonary Complications 


Procedure-Specific 


Emergency surgery 
Prolonged surgery (>3 h) 
Thoracic surgery 
Abdominal surgery 

Head and neck surgery 
Aortic surgery (open) 


General anesthesia 


Patient-Specific 


Advanced age* 

ADL functional limitations 
ASA class 2 or higher? 
COPD 

Smoking within past year 


Preoperative sepsis; obstructive sleep apnea; pulmonary hypertension 


ADL = activities of daily living; ASA = American Society of Anesthesiologists. 
*Incremental risk increase with every decade above age 50 years. 


ASA classes are as follows: class 1, normal healthy patient; class 2, patient with mild systemic disease; class 3, patient with 
severe systemic disease; class 4, patient with systemic disease that is a constant threat to life; and class 5, moribund patient who 
is not expected to survive for 24 hours with or without operation. 
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Table 80. STOP-BANG Obstructive Sleep Apnea Screening Tool 


Survey Items (1 point for each) 


Snoring 

Tiredness or sleepiness during the day 
Observed apnea during sleep 
Pressure, high blood 

BMI >35 

Age >50 years 

Neck circumference >40 cm 


Gender = male 


STOP-BANG Score Risk Correlation 

0-2 Low risk of OSA 

23 Increased risk of OSA 

>5 Increased risk of moderate-severe OSA 


OSA = obstructive sleep apnea. 


Adapted with permission from Chung F, Yegneswaran B, Liao P, et al. STOP questionnaire: a tool to screen patients for obstructive 
sleep apnea. Anesthesiology. 2008 May;108(5):812-21. [PMID: 18431116] and Chung F, Subramanyam R, Liao P, Sasaki E, 
Shapiro C, Sun Y. High STOP-Bang score indicates a high probability of obstructive sleep apnoea. Br J Anaesth. 2012 
May;108(5):768-75. [PMID: 22401881] 
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Table 81. Postoperative Venous Thromboembolism Prophylaxis Recommendations for 
Common Noncardiothoracic Surgeries 


General, abdominal-pelvic, 
urologic, plastic, vascular 


Caprini score 1-2 
IPC 


Orthopedic 


Spine (elective) 


Major trauma 


Intracranial 


Surgery and Risks 


Caprini? score 0 


Caprini score 3-4 


Caprini score 25 


Cancer surgery 


Hip or knee arthroplasty@ 


Hip fracture repair" 


Isolated lower leg fracture 
repairs 


Knee arthroscopy with no 
previous VTE 


Average VTE risk 


High VTE risk (e.g., 
malignancy, anterior- 
posterior approach) 


Average VTE risk 


High VTE risk (e.g., spinal 
cord or brain injury) 


High bleeding risk® 
Average VTE risk 


High VTE risk (e.g., 
malignancy) 


Average bleeding risk 
High bleeding risk® 
Average bleeding risk 
High bleeding risk® 


Recommended 
Prophylaxis? 


Early ambulation 


LMWH, LDUH, IPC 

IPG 

LMWH or LDUH (+ IPC) 
IPC 

LMWH for 4 weeks 


IPC + LMWH, LDUH, 
aspirin, TSOAC, 
fondaparinux, warfarin, or 
IPC alone if high bleeding 
risk; continue for 10-35 d 


IPC + LMWH, LDUH, 

warfarin, fondaparinux, or 
IPC alone if high bleeding 
risk; continue for 10-35 d 


None 
Early ambulation 


IPC 


IPC + LMWH (when 
bleeding risk sufficiently 
low) 


LMWH, LDUH, IPC 
LMWH or LDUH (+ IPC) 


IPC 
IPC 
LMWH or LDUH (+ IPC) 


IPC = intermittent pneumatic compression; LDUH = low-dose unfractionated heparin; LMWH = low-molecular-weight heparin; 
TSOAC = target-specific oral anticoagulant (dabigatran, rivaroxaban, apixaban); VTE = venous thromboembolism. 


*Duration is for postoperative hospitalization unless noted otherwise. 


>See Table 82 for the Caprini Risk Assessment Scoring method. 


“Risk factors suggesting high bleeding risk: concurrent antithrombotic therapy (e.g., aspirin for cardiac disease), known or 
suspected bleeding disorder, active bleeding, liver or kidney disease, and sepsis. 


4_MWH is preferred. 


Recommendations from Gould MK, Garcia DA, Wren SM, et al. Prevention of VTE in nonorthopedic surgical patients: Antithrombotic 


Therapy and Prevention of Thrombosis, 9th ed: American College of Chest Physicians Evidence-Based Clinical Practice Guidelines. 
Chest. 2012 Feb;141(2 Suppl):e227S-e277S. [PMID: 22315263] and Falck-Ytter Y, Francis CW, Johanson NA, et al; American 
College of Chest Physicians. Prevention of VTE in orthopedic surgery patients: Antithrombotic Therapy and Prevention of 

Thrombosis, 9th ed: American College of Chest Physicians Evidence-Based Clinical Practice Guidelines. Chest. 2012 Feb;141(2 
Suppl):e278S-325S. [PMID: 22315265] 
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Table 82. Caprini Venous Thromboembolism Risk Assessment Scoring Method 


Number of Points for Each Risk Factor Risk Factors 


1 Age 41-60 y; minor surgery; BMI >25; leg edema; varicose 
veins; recent or current pregnancy; estrogen use; recurrent 
spontaneous abortion; recent sepsis (<1 mo)/pneumonia 
(<1 mo); severe lung disease; abnormal pulmonary 
function; inflammatory bowel disease; acute MI; recent HF 
(<1 mo); medical patient at bed rest 


2 Age 61-74 y; arthroscopic surgery; major surgery lasting 
>45 min; malignancy; bed rest for >72 h; immobilizing 
cast; central venous access 


3 Age 275 y; personal history of VTE; family history of VTE; 
congenital or acquired thrombophilia; HIT 


5 Stroke or spinal cord injury within 1 mo; elective 
arthroplasty; hip, pelvis, or leg fracture 


HF = heart failure; HIT = heparin-induced thrombocytopenia; MI = myocardial infarction; VTE = venous thromboembolism. 


Adapted from Bahl V, Hu HM, Henke PK, Wakefield TW, Campbell DA Jr, Caprini JA. A validation study of a retrospective venous 
thromboembolism risk scoring method. Ann Surg. 2010 Feb;251(2):344-50. [PMID: 19779324] 
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Table 83. Cessation of Target-Specific Oral Anticoagulants Before Surgery 


Duration of Preoperative Cessation by Kidney Function? 


Agent eGFR >50 eGFR 31-50 eGFR <30 
mL/min/1.73 m? mL/min/1.73 m? mL/min/1.73 m? 

Apixaban 1-2 d 2-3 d >3d 

Rivaroxaban 1-2d 1-2d 2-3 d 

Dabigatran 1-2 d 2-4 d >4d 


eGFR = estimated glomerular filtration rate. 


*For surgeries with high bleeding risk, use longer duration. All target-specific oral anticoagulants should not be restarted 
postoperatively until 24 hours after low bleeding risk surgery and 48 to 72 hours after high bleeding risk procedures. 
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Table 84. Perioperative Warfarin Bridging Strategies 


TE Risk (rate per year) 


Patient Characteristics 


Bridging Strategy 


Low (<5%) 


Intermediate (5%-10%) 


High (>10%) 


Bileaflet mechanical aortic valve 
without atrial fibrillation, CVA, or other 
risk factors 


Atrial fibrillation with CHADS, score <2 
and no prior CVA 


VTE >12 mo previous with no other risk 
factors 


Bileaflet mechanical aortic valve with 
atrial fibrillation or CHADS; score >0 


Atrial fibrillation with CHADS» score 3-4 


Recurrent VTE or VTE within past 3-12 
mo or associated with nonsevere 
thrombophilia or active cancer 


Mitral or caged ball or tilting disc 
mechanical aortic valve, or bileaflet 
mechanical aortic valve with recent 
CVA 


Atrial fibrillation with CHADS> score >4, 
rheumatic valvular heart disease, or 
recent CVA or TIA 


VTE within past 3 mo or with severe 
thrombophilia 


No bridging 


No bridging 


No bridging 


Bridging on case-by-case basis; use 
therapeutic- or prophylactic-dose® 
LMWH or UFH 

Bridging on case-by-case basis; use 
therapeutic- or prophylactic-dose® 
LMWH or UFH 


Bridging on case-by-case basis; use 
therapeutic- or prophylactic-dose* 
LMWH or UFH 


Bridge with therapeutic LMWH or UFH 


Bridge with therapeutic LMWH or UFH 


Bridge with therapeutic LMWH or UFH 


CVA = cerebrovascular accident; LMWH = low-molecular-weight heparin; TE = thromboembolism; TIA = transient ischemic attack; 
UFH = unfractionated heparin; VTE = venous thromboembolism. 


*Prophylactic-dose LMWH is only an option in patients with VTE as their indication for chronic anticoagulation. 


Adapted from Douketis JD, Spyropoulos AC, Spencer FA, et al. Perioperative management of antithrombotic therapy: 
Antithrombotic Therapy and Prevention of Thrombosis, 9th ed: American College of Chest Physicians Evidence-Based Clinical 
Practice Guidelines. Chest. 2012;141(2 suppl):e326S-e350S. [PMID: 22315266] 
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Table 85. Management of Perioperative Adrenal Insufficiency Risk 


Management Based on Surgical Risk 


Patient Risk 


High 


Low 


High Primary adrenal Hydrocortisone, 50-100 mg 
insufficiency; 210 mg of IV, before surgery, then 25- 
daily prednisone? for 23 50 mg IV every 8 h for 24- 
weeks in past year 48h 

Low Any other glucocorticoid Give usual dose of 


exposure 


glucocorticoid on day of 


surgery 


Give usual dose of 
glucocorticoid on day of 
surgery 


Give usual dose of 
glucocorticoid on day of 
surgery 


?Or other glucocorticoid of equivalent dose. 
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Immunosuppression with cyclosporine and antithymocyte globulin leads to disease control in 70% of adult patients 
with aplastic anemia. 


Diagnosis of pure red cell aplasia requires bone marrow examination, which can also exclude secondary causes such 
as lymphoproliferative disorders. 


Drug-induced neutropenia, diagnosed by history, appropriate timing, and exclusion of other causes, usually resolves 
with removal of the offending medication. 


Diagnosis and prognosis of myelodysplastic syndrome require bone marrow biopsy and aspiration with 


cytogenetic studies. 


Chronic myeloid leukemia may be diagnosed by detection of the (9;22) gene translocation using reverse transcriptase 
polymerase chain reaction or fluorescence in situ hybridization performed on peripheral blood. 


The evaluation of erythrocytosis includes pulse oximetry, examination of the peripheral blood smear, measurement 
of the serum erythropoietin level, and evaluation for JAK2 mutation. 


Observation alone is safe for patients with essential thrombocythemia at low risk for thromboembolic complications, 
whereas platelet-lowering therapy is indicated for patients at high risk. 


With the exception of allogeneic hematopoietic stem cell transplantation, which can be applied in younger patients, 
treatment for primary myelofibrosis is palliative. 


Glucocorticoids have a dramatic lytic effect on peripheral and tissue eosinophils, and imatinib leads to durable 
and dramatic responses in steroid-refractory primary hypereosinophilic syndrome with activation mutations of 
platelet-derived growth factor receptors © or B. 


Disseminated intravascular coagulation is the defining clinical clue to promyelocytic leukemia characterized by 
(15317), and all-trans retinoic acid allows prompt resolution of disseminated intravascular coagulation. 


Otherwise healthy patients with high-risk acute lymphoblastic leukemia can be treated with allogeneic hematopoietic 
stem cell transplantation to consolidate remission. 


Granulocyte colony-stimulating factor is used to stimulate production of neutrophils in autoimmune neutropenia 
and to hasten neutrophil recovery after cytotoxic chemotherapy. 


Allogeneic hematopoietic stem cell transplantation is most helpful in treating aplastic anemia, high-risk 
myelodysplastic syndrome, and acute leukemias. 


Serum and urine protein electrophoresis for plasma cell dyscrasias (PCDs) should be restricted to situations in which 
a symptomatic PCD requiring intervention or an asymptomatic PCD at high risk of progression to a clinically 
symptomatic condition is suspected. 


A combination of serum protein electrophoresis, serum immunofixation, and serum free light chain testing detects 
almost all plasma cell dyscrasias. 


Monoclonal gammopathy of undetermined significance is defined as an M protein level less than 3 g/dL (or less 
than 500 mg/24 hr of urinary monoclonal free light chains), clonal plasma cells comprising less than 10% of the 
bone marrow cellularity, and the absence of plasma cell dyscrasia—related signs or symptoms. 


Highlights Pg 2 


e Smoldering multiple myeloma is characterized by a serum M protein level of 3 g/dL or greater (or 2500 mg/ 24 hr 
of urinary monoclonal free light chains) or bone marrow plasma clonal cells of 10% or greater and no evidence of 


myeloma-related signs or symptoms requiring therapy. 


e Management of most patients with smoldering multiple myeloma consists of evaluation every 3 to 6 months, 


including a complete blood count, serum calcium and creatinine levels, and repeat M protein assessment. 


e The treatment of choice for patients with smoldering multiple myeloma at lower risk for progression is expectant 


management with monitoring every 3 to 6 months. 


e AL amyloidosis is diagnosed by the presence of amyloid deposits in the tissue biopsy sample (whether from abdominal 
fat pad aspirate or bone marrow or organ biopsy), proof that amyloid deposits are monoclonal free light chains, 


and confirmation of a clonal plasma cell disorder. 
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Figure 1. Regulation of hematopoiesis. 
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The process of hematopoiesis is regulated by lineage-specific cytokines. These cytokines stimulate the proliferation and/or differentiation 
of pluripotent stem cells to committed mature peripheral blood cells. The pluripotent HPC is also known as an HSC. 

BFU-E = burst-forming unit-erythrocyte; CFU-Baso = colony-forming unit-basophil; CFU-E = colony-forming unit-erythrocyte; 
CFU-Eo = colony-forming unit-eosinophil; CFU-G = colony-forming unit-granulocyte; CFU GEMM = colony-forming unit-granulocyte, 
erythrocyte, megakaryocyte, monocyte; CFU GM = colony-forming unit-granulocyte, monocyte; CFU-M = colony-forming unit-monocyte; 
CFU MEG = colony-forming unit-megakaryocyte; G-CSF = granulocyte colony-stimulating factor; HSC = hematopoietic stem cell; 
HPC = hematopoietic progenitor cell; M-CSF = macrophage colony-stimulating factor. 


Cell images courtesy of Deepty Bhansali, MD; Baylor Scott & White Health. 
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TABLE 1. Classification of Aplastic Anemia 


Classification Characteristics 


Very severe aplastic anemia ANC <200/uL (0.2 x 10°/L) 


Severe aplastic anemia Two or more of the following: 


ANC 200-500/pL (0.2-0.5 x 10°/L) 
Platelet count <20,000/uL (20 x 109/L) 
Absolute reticulocyte count <40,000/uL (40 x 10°/L) 


ANC = absolute neutrophil count. 
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TABLE 2. Causes of Acquired Pure Red Cell Aplasia 


Parvovirus B19 infection 


Thymoma 

Autoimmune disease 

Lymphoid leukemias and lymphomas 
Solid tumors 

Drugs (phenytoin, isoniazid) 
Pregnancy 


Anti-EPO antibodies in patients receiving EPO 
I; 


EPO = erythropoietin. 
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TABLE 3. World Health Organization Classification of MDS 


Category Frequency Marrow Other Features 

Blasts 
Refractory cytopenia with unilineage 20% <5% Single cell line dysplasia (usually 
dysplasia erythrocytes) 
Refractory cytopenia with 30% <5% Dysplasia in 22 lineages 
multilineage dysplasia 
MDS associated with isolated 5q- Uncommon <5% Increased hypolobated megakaryocytes 
Refractory anemia with ring 10% <5% Erythroid dysplasia, 215% ring sideroblasts 
sideroblasts 
RAEB-1 40% 5%-9% Unilineage or multilineage dysplasia 
RAEB-2 40% 10%-19% Unilineage or multilineage dysplasia 
MDS, unclassified Uncommon <5% Does not fit other categories 


MDS = myelodysplastic syndrome; RAEB-1/2 = refractory anemia with excess blasts, type 1 or 2. 
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TABLE 4. International Prognostic Scoring System-Revised (IPSS-R) for Myelodysplastic 
Syndromes 


Variable POINTS 
(0) 0.5 1 1.5 2 3 4 

Bone marrow <2 >2 to <5 5-10 >10 

blasts (%) 

Cytogenetics? Very good Good Intermediate Poor Very 
poor 

Hemoglobin >10 (100) 8-10 <8 (80) 

(g/dL [g/L]) (80-100) 

Platelet count >100,000 50,000- <50,000 

(cells/uL (100) 100,000 (50) 

[x 10°/L]) (50-100) 

ANC (cells/uL >800 (0.8) <800 

[x 10°/L]) (0.8) 

Risk Group IPSS-R Score Median survival (yrs) 

Very low sII5 8.8 

Low >1.5-3 5.3 

Intermediate >3-4.5 3 

High >4.5-6 1.6 

Very high >6 0.8 


ANC = absolute neutrophil count. 


*Cytogenetics: Very good: -Y, del 11q. Good: Normal, del(5q), del(12p), del(20q). Intermediate: del(7q), +8, +19, i(17q), any 
other single or double independent clones. Poor: -7, inv(3)/t(3q)/del(3q), double including -7/del(7q), complex: 3 abnormalities. 
Very poor: Complex: >3 abnormalities. 


Adapted with permission of the American Society of Hematology, from Greenberg PL, Tuechler H, Shanz J, et al. Revised 
International Prognostic Scoring System for myelodysplastic syndromes. Blood. 2012 Sep 20;120(12):2458. [PMID: 22740453]; 
permission conveyed through Copyright Clearance Center, Inc. 
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Figure 2. Chronic myeloid leukemia is characterized by a preponderance of mature 
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granulocytes (upper left) as well as less mature myeloid cells such as myelocytes (bottom right) and metamyelocytes (top right). 
Basophils (center) are helpful in differentiating the myeloproliferative neoplasms from reactive processes. 


Figure courtesy of Deepty Bhansali, MD; Baylor Scott & White Health. 
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TABLE 5. Causes of Secondary Erythrocytosis 


Disorders Symptoms Physical Laboratory Studies 
Examination 
Polycythemia vera (primary) Pruritus after a warm shower Splenomegaly Low erythropoietin 
Erythromelalgia Plethora Basophilia 
Transient ischemic attack Leukocytosis 
Deep venous Thrombocytosis 
thrombosis/pulmonary JAK2 positive 
embolism 
Mediated by hypoxemia Thrombosis Plethora High erythropoietin 
COPD Transient ischemic attack No splenomegaly No basophilia 
Sleep apnea Erythromelalgia unlikely No leukocytosis 
Congenital heart disease Pruritus unlikely JAK2 negative 


Intrapulmonary shunting 
Elevated altitude 
Renal artery stenosis 


Mediated by ectopic or excessive Thrombosis possible Plethora High erythropoietin 

erythropoietin Transient ischemic attack No splenomegaly Microscopic hematuria 
Renal cell carcinoma unlikely No basophilia 
Hepatocellular carcinoma Erythromelalgia unlikely Leukocytosis possible 
Uterine fibroids Pruritus unlikely JAK2 negative 

Unusual causes Thrombosis Plethora High erythropoietin 
High oxygen affinity Transient ischemic attack No splenomegaly No basophilia 
hemoglobin Erythromelalgia unlikely No leukocytosis 

Pruritus unlikely JAK2 negative 
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Figure 3. Leukoerythroblastic blood smear. 


Left-shifted granulopoiesis and m and Afa shaped erythrocytes define a crowded myelophthisic marrow such as is seen in 
primary myelofibrosis or other secondary processes such as metastatic carcinoma. 
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TABLE 6. International Prognostic Score for Essential Thrombocytosis 


Factor Points 
Age =60 years 2 
Leukocyte count >11,000/pL (11 x 10°/L) 1 
History of thrombosis 1 


Applying Score to Prognosis 


Score Median Overall Survival 10-year Thrombosis-free Survival 
0 — Low Risk Not reached 89% 
1 or 2 — Intermediate Risk 24.5 years 84% 
3 or 4 — High Risk 13.8 years 69% 


Adapted with permission of the American Society of Hematology, from Passamonti F, Thiele J, Girodon F, et al. A prognostic model 
to predict survival in 867 World Health Organization-defined essential thrombocythemia at diagnosis: a study by the International 
Working Group on Myelofibrosis Research and Treatment. Blood. 2012 Aug 9;120(6):1198. [PMID: 22740446]; permission 
conveyed through Copyright Clearance Center, Inc. 
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TABLE 7. Causes of Eosinophilia 


Cc Collagen vascular disease (eosinophilic granulomatosis with polyangiitis [formerly known as Churg-Strauss 
syndrome]) 

H Helminthic (parasitic worm) infection (Strongyloides) 

I Idiopathic hypereosinophilic syndrome (cause unknown after extensive evaluation) 

N Neoplasia (lymphomas most common) 

A Allergy, atopy, asthma (also drug induced: carbamazepine, sulfonamides) 
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TABLE 8. Acute Leukemia Decisions 


Task Method 


Suspected Acute Leukemia: Early Decisions? 


Confirm acute leukemia Exclude leukemoid reaction, atypical monocytosis, and chronic leukemias: peripheral blood 
smear review, flow cytometry 

AML vs. ALL Auer rod on blood smear suggests AML, confirmed with flow cytometry; different treatment 
paths 

Exclude APL Clinically suspected with DIC, classically with promyelocytes and prominent Auer rods, 


microgranular variant evaluated by flow cytometry (within 24 hours is ideal, but not possible at 
all institutions), FISH for t(15;17). Administer ATRA if suspected; do not await confirmation. 


AML — not APL Begin induction therapy with cytosine arabinoside and an anthracycline 


ALL Philadelphia chromosome positivity or negativity (determination within 24 hours is ideal, but not 
possible at all institutions) decides TKI therapy during induction; adolescents/young adults 
benefit from more intensive pediatric regimens 


Acute Leukemia: Later Decisions 


Allogeneic HSC Based on fitness of patient and risk of leukemia, predominantly determined by cytogenetic and 
consolidation molecular risk profile 
Chemotherapy Lower risk leukemia, older or less fit patient 


consolidation 


ALL = acute lymphoblastic leukemia; AML = acute myeloblastic leukemia; APL = acute promyelocytic leukemia; ATRA = all-trans 
retinoic acid; DIC = disseminated intravascular coagulation; FISH = fluorescence in situ hybridization; HSC = hematopoietic stem 
cell; TKI = tyrosine kinase inhibitor 


*Consultation with an experienced hematologist is recommended in early determinations of suspected acute leukemia. 
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TABLE 9. Acute Myeloid Leukemia Genetic Risk Profile and Effect on 5-Year Survival 


Cytogenetic Category Age <55 Years Age >55 Years 
Favorable 65% 34% 

t(8;21), inv(16), t(15;17) 

Intermediate 41% 13% 

neither favorable nor high 

High 14% 2% 

complex (25 abnormalities), -5,-7,del(5q), 3q 

abnormal 


Molecular modifications to traditional risk profile: Favorable: c-kit mutation worsens prognosis of t(8;21) and inv(16); 
Intermediate: F/t3 internal tandem duplication mutation worsens prognosis; Intermediate: NPM1 mutation improves prognosis. 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


TABLE 10. Disorders Associated with Monoclonal Gammopathies 


Plasma Cell Disorders 


Monoclonal gammopathy of undetermined significance? 
Multiple myeloma 

Immunoglobulin light-chain (AL) amyloidosis 

Monoclonal immunoglobulin deposition disease 

Proximal tubulopathy (with or without Fanconi syndrome) 
Solitary plasmacytoma 

Solitary plasmacytoma of bone 

Solitary extramedullary plasmacytoma 


POEMS syndrome? / Osteosclerotic myeloma 


B-cell Disorders 


Waldenström macroglobulinemia /lymphoplasmacytic lymphoma 
Marginal zone lymphoma 
Chronic lymphocytic leukemia /small lymphocytic lymphoma 


Heavy chain disease 


*Many diseases may be associated with monoclonocal gammopathy of undetermined significance, including but not limited to 
connective tissue diseases, hepatitis C, HIV, cryoglobulinemia, and cold agglutinin disease. 


>Polyneuropathy, Organomegaly, Endocrinopathy, presence of M protein, and Skin changes. 
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TABLE 11. Common Clinical Scenarios for Consideration of Plasma Cell Dyscrasia Testing? 


Clinical Disease Disease Associated Additional 
Scenario Considerations Characteristics PCDs/Lymphoproliferative Investigative 
Disorders Evaluation? 
Lytic bone MM Osteolytic bone lesions, MM Standard 
lesions or PTH-independent investigative 
hypercalcemia hypercalcemia evaluation 
Age- MGUS, MM Osteopenia or MGUS, MM Standard 
inappropriate osteoporosis with or investigative 
bone loss* without associated evaluation 
fractures 
Peripheral AL amyloidosis Sensorimotor axonal MGUS, MM, WM (rare) Tissue 
neuropathy polyneuropathy aspirate/biopsy 
for amyloid 
POEMS syndrome Sensorimotor MGUS, MM, solitary VEGF, endocrine 
inflammatory plasmacytoma of bone evaluation (e.g., 
demyelinating testosterone 
polyneuropathy, level) 


hepatosplenomegaly, 
endocrinopathies 
(hypogonadism, adrenal 
insufficiency), 
hyperpigmentation, 
hypertrichosis, 
multicentric Castleman 
disease, osteosclerotic 


bone lesions 
Anti-MAG Sensory demyelinating IgM MGUS, WM Anti-MAG 
neuropathy polyneuropathy antibodies 
Cryoglobulinemic Sensory or sensorimotor MGUS, MM, B-cell non-Hodgkin Cryoglobulins, 
vasculitis polyneuropathy, lymphoma (e.g., WM) complement 
mononeuropathy levels 
multiplex 
Kidney Cast nephropathy Acute kidney injury, MM Kidney biopsy 
disease nonalbumin proteinuria 


(monoclonal FLCs), bland 
urine sediment 


AL amyloidosis Nephrotic syndrome MGUS, MM Tissue 
aspirate/biopsy 
for amyloid 

MIDD Proteinuria (sometimes MGUS, MM Kidney biopsy 


nephrotic range), acute 
kidney impairment, 
hepatomegaly/impairment 
(rare), cardiomyopathy 


(rare) 
Proximal Normal anion gap, MGUS, MM Kidney biopsy, 
tubulopathy +/- hyperchloremic metabolic serum 
Fanconi syndrome acidosis, phosphorus and 
hypophosphatemia, uric acid, 
hypouricemia, renal urinalysis 
glucosuria, amino aciduria 
Cryoglobulinemic Membranoproliferative IgM MGUS, B-cell non-Hodgkin Cryoglobulins, 
vasculitis glomerulonephritis with lymphoma (e.g., WM) complement 
proteinuria and active levels 
urinary sediment 
Anemia Cold agglutinin Normocytic anemia, IgM MGUS, B-cell non-Hodgkin Reticulocyte 
disease jaundice, dark urine, lymphoma (e.g., WM) count, lactate 
acrocyanosis dehydrogenase, 
total bilirubin, 
direct 
antiglobulin 


(Coombs) test, 
cold agglutinin 


titer 
MM Normocytic (occasionally MM Standard 
macrocytic) anemia investigative 
evaluation 


mmm 
AL amyloidosis = immunoglobulin light-chain amyloidosis; FLC = free light chain; MAG = myelin-associated glycoprotein; MGUS = 
monoclonal gammopathy of undetermined significance; MIDD = monoclonal immunoglobulin deposition disease; MM = multiple 
myeloma; POEMS = Polyneuropathy, Organomegaly, Endocrinopathy, M protein, and Skin changes; PTH = parathyroid hormone; 
VEGF = vascular endothelial growth factor; WM = Waldenström macroglobulinemia. 


*This is not an all-inclusive list; other less common conditions can be associated with plasma cell dyscrasias. 
Evaluation beyond the standard evaluation for a monoclonal gammopathy. 
“Premenopausal women or men <65 years of age with no additional risk factors for bone loss. 
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Figure 4. Serum protein electrophoresis (SPEP, top panels) 
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and immunofixation testing (bottom panels) in a patient with free A light chain (A) and IgA K (B) multiple myeloma. The top panels 
represent serum protein fractions separated by capillary gel electrophoresis. The white asterisks denote the monoclonal protein. 

The bottom panels show patient sera run on multiple lanes of a gel, with each lane stained using anti-IgG, -IgA, -IgM, -K or -A antibodies. 
The first lanes are the SPEP results for that patient. The black arrows denote the monoclonal protein band identified by SPEP and the 
black asterisks the isotype specificity of the monoclonal protein by immunofixation testing. 
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TABLE 12. Diagnostic Criteria for the Plasma and Lymphoplasmacytic Cell Dyscrasias 


Diagnosis M protein Bone Marrow Clonal Disease-specific 
Plasma Cells or Signs/Symptoms 
Lymphoid Cells 


MGUS 
Non-IgM (IgG, IgA) <3 g/dL <10% No 
IgM <3 g/dL <10% No 
Light chain? Affected serum FLC <10% No 
increased and serum FLC 
ratio increased 
Urinary M protein <500 
mg/24 hr 
Smoldering myeloma? IgG or IgA 23 g/dL or K or 10%-59% No 
À urinary FLC M protein 
2500 mg/24 hr 
Smoldering WM? IgM >23 g/dL 210% No 
Multiple myeloma Present (absent in 210% or biopsy evidence Yes 
requiring therapy nonsecretory disease) of a bony or 
extramedullary 
plasmacytoma 
WM requiring therapy Present 210% Yes 


CRAB Criteria for Myeloma-related Signs and Symptoms 


Hypercalcemia. Serum calcium >11 mg/dL (2.8 mmol/L) or >1 mg/dL (0.3 mmol/L) higher than the upper 
limit of normal 

Renal failure. Serum creatinine >2 mg/dL (177 mol/L) or creatinine clearance <40 mL/min 

Anemia. Hemoglobin <10 g/dL (100 g/L) or 2 g/dL (20 g/L) below the lower limit of normal 

Bone disease. 21 lytic bone lesions on imaging studies 


Myeloma-defining Biomarkers for Myeloma-related Signs and Symptoms 


260% clonal plasma cells on bone marrow examination 
Involved: uninvolved serum FLC ratio 2100 
21 focal lesion on MRI 


WM-related Signs and Symptoms 


Systemic symptoms: Fatigue, B symptoms (fevers, night sweats, weight loss), neuropathy, hyperviscosity 
Physical examination findings: Symptomatic lymphadenopathy or hepatosplenomegaly 
Laboratory findings: Cytopenias (anemia, thrombocytopenia) 


AL amyloidosis = immunoglobulin light-chain amyloidosis; FLC = free light chain; MGUS = monoclonal gammopathy of 
undetermined significance; WM = Waldenström macroglobulinemia. 


*Light-chain MGUS does not have a heavy-chain component. 


’Smoldering myeloma or WM may have the diagnostic M protein level WITH OR WITHOUT the percentage of bone marrow clonal 
plasma or lymphoid cells. 


Data from Rajkumar SV, Dimopoulos MA, Palumbo A, et al. International Myeloma Working Group updated criteria for the diagnosis 
of multiple myeloma. Lancet Oncol. 2014 Nov;15(12):e538-48. [ PMID: 25439696] 
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TABLE 13. Risk of MGUS Progression to a Clinically Symptomatic Plasma Cell Dyscrasia 


Diagnosis Risk Factors Progression 
Non-light chain MGUS (IgG, IgA, M protein 21.5 g/dL At 20 years: 
IgM) Non-IgG M protein 3 RFs: 58% 
Abnormal serum FLC ratio 2 RFs: 37% 
1 RF: 21% 
0 RFs: 5% 
Smoldering myeloma M protein 23 g/dL At 5 years: 
Bone marrow plasma cells 210% 3 RFs: 76% 
Serum FLC ratio <0.125 or >8 mg/dL 2 RFs: 51% 
1 RF: 25% 


ES 
FLC = free light chain; MGUS = monoclonal gammopathy of undetermined significance; RF = risk factor. 


Data adapted from: Rajkumar SV, Kyle RA, Therneau TM, et al. Serum free light chain ratio is an independent risk factor for 
progression in monoclonal gammopathy of undetermined significance. Blood. 2005 Aug 1;106(3):812-7. [PMID: 15855274]; and 
Dispenzieri A, Kyle RA, Katzmann JA, et al. Immunoglobulin free light chain ratio is an independent risk factor for progression of 
smoldering (asymptomatic) multiple myeloma. Blood. 2008 Jan 15;111(2):785-9. [PMID: 17942755]. 
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Figure 5. Lytic bone lesions in a patient with multiple myeloma. 


The arrow denotes an oblique pathologic fracture through a mid humerus lytic lesion. Other lesions can be seen both proximal and distal 
to the fracture. 
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TABLE 14. The Amyloidoses 


Type Disease Association 


Amyloid Protein 


AL amyloidosis 


(rare) 


Hereditary amyloidosis Inherited 


AA amyloidosis 


Plasma cell dyscrasias (MGUS, multiple 
myeloma), Waldenström macroglobulinemia 


Rheumatoid arthritis, inflammatory bowel 


Monoclonal free A or x light 
chains 


Mutated transthyretin (TTR), 
fibrinogen a chain? 


Serum amyloid A protein 


disease, familial Mediterranean fever, chronic 


infection 
Age-related (senile) amyloidosis Age 


Dialysis-related amyloidosis Dialysis for any reason 


Wild type TTR 


B2-microglobulin 


AA = secondary amyloidosis; AL = immunoglobulin light-chain amyloidosis; MGUS = monoclonal gammopathy of undetermined 


significance. 
*Not an all-inclusive list. 
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TABLE 15. Clinical Manifestations of AL Amyloidosis by Organ System 


Organ System Clinical Manifestations 


Findings 


Kidney Anasarca, lower extremity edema, foamy 


urine 


Gastrointestinal Gastrointestinal bleeding, dysphagia, early 


satiety, abdominal distention, steatorrhea 


Liver Weight loss, abdominal pain, features of 
chronic liver disease and portal hypertension 


Neurologic Distal numbness, paresthesias, neuropathic 
pain, weakness, autonomic nerve dysfunction 

Cardiac Chest pain, symptoms from chronic heart 
failure or arrhythmia 

Coagulation Bleeding diathesis, periorbital purpura 


Musculoskeletal Macroglossia, muscle pseudohypertrophy, 
symmetric arthropathy, submandibular gland 


enlargement, carpal tunnel syndrome 


Nephrotic range proteinuria with bland urine 
sediment, hypoalbuminemia, elevated 
creatinine, nephromegaly on kidney 
ultrasonography 


Anemia, iron deficiency, submucosal 
hematomas on endoscopy, hypoalbuminemia, 
delayed gastric emptying, intestinal pseudo- 
obstruction, malabsorption, small bowel 
bacterial overgrowth 


Cholestatic liver test abnormalities, 
hepatosplenomegaly, ascites, varices, 
evidence of portal hypertension 


Distal sensorimotor polyneuropathy on 
electromyography/nerve conduction studies, 
autonomic neuropathy 


Echocardiographic changes (ventricular 
hypertrophy with granular appearance, 
restrictive cardiomyopathy with diastolic heart 
failure greater than systolic heart failure), 
electrocardiographic changes (low voltages, 
pseudoinfarct pattern, conduction system 
changes, arrhythmias), abnormal cardiac MRI 
(late gadolinium enhancement) 


Factor X deficiency with prolonged PT and 
aPTT, prolonged PT and aPTT from advanced 
liver impairment, blood vessel fragility from 
vascular amyloid deposition 


Carpal tunnel syndrome on 
electromyography/nerve conduction studies, 
joint space widening on plain radiographs, 
periarticular soft tissue and muscle infiltration 
on MRI 


aPTT = activated partial thromboplastin time; PT = prothrombin time. 
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TABLE 16. The Cryoglobulinemias 


Type Cryoglobulin Disease Associations Clinical Manifestations 
Characteristics 
I Monoclonal PCDs and lymphoproliferative Acrocyanosis, digital ischemia, 
immunoglobulin (IgG, disorders (MGUS, multiple livedo reticularis, skin ulcers and 
IgM, or IgA) with no RF myeloma, Waldenström necrosis, lower extremity 
activity macroglobulinemia, B-cell non- purpura, peripheral neuropathy 
Hodgkin lymphoma, CLL) (more common with types II and 


III), hyperviscosity, arthralgia, 
membranoproliferative 
glomerulonephritis (more 
common with types II and III) 


II? Polyclonal Infection (hepatitis C), Acrocyanosis; digital ischemia; 
immunoglobulins + connective tissue disease fatigue; arthralgia; lower 
monoclonal (Sjogren syndrome, SLE), extremity purpura; skin ulcers 
immunoglobulin (IgM, lymphoproliferative disorders and necrosis; peripheral 
IgA) with RF activity (Waldenström neuropathy; 

macroglobulinemia, B-cell non- membranoproliferative 

Hodgkin lymphoma, CLL) glomerulonephritis; pulmonary, 
CNS, and gastrointestinal 
vasculitis 

III? Polyclonal Connective tissue disease, Same as type II 
immunoglobulins with lymphoproliferative disorders 
RF activity 


CLL = chronic lymphocytic leukemia; CNS = central nervous system; MGUS = monoclonal gammopathy of undetermined 
significance; PCD = plasma cell dyscrasia; RF = rheumatoid factor; SLE = systemic lupus erythematosus. 


*Types II and III are mixed cryoglobulinemias. 


Data from Terrier B, Karras A, Kahn JE, et al. The spectrum of type I cryoglobulinemic vasculitis: new insights based on 64 cases. 

Medicine. 2013 Mar;92(2):61-8. [PMID: 23429354] and Terrier B, Krastinova E, Marie I, et al. Management of noninfectious mixed 
cryoglobulinemia vasculitis: data from 242 cases included in the CryoVas survey. Blood. 2012 Jun 21;119(25):5996-6004. [PMID: 

22474249] 
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TABLE 17. Characterization of Anemia by Mean Corpuscular Volume 


Microcytic (MCV <80 fL) Normocytic Macrocytic (MCV >100 fL) 
Iron deficiency Inflammatory anemia? Cobalamin (vitamin B,2) or folate 
Thalassemia Anemia of kidney disease deficiency 

Hereditary spherocytosis Autoimmune hemolytic anemia? 


Sickle cell disease Liver disease 
Hypothyroidism 
Myelodysplastic syndrome“ 
Sideroblastic anemia® 
Alcohol 
Drugs (e.g., HU, ZDV) 


HU = hydroxyurea; MCV = mean corpuscular volume; ZDV = zidovudine. 
*Inflammatory anemia can occasionally be microcytic. 

’Autoimmune hemolytic anemia can occur because of reticulocytosis. 
“Myelodysplastic syndrome can present with a normocytic anemia. 


4Either congenital or acquired (e.g., by lead poisoning, copper deficiency, or drugs such as isoniazid, chloramphenicol, cycloserine, 
and linezolid). 
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Figure 6. Dietary iron is absorbed from the gut (mainly the duodenum) into the blood stream 


via enterocytes (inset). This is facilitated by the divalent metal transporter-1 (DMT1) protein on the gut and the ferroportin on the 
vessel surface. Iron entering the vascular space is rapidly bound by transferrin and mostly transported to erythrocytes where it gets 
incorporated as hemoglobin. Excess iron is stored in the liver in hepatocytes and Kupffer cells utilizing transferrin receptors and ferroportin 
to transport it across the membrane. This transmembrane transport in the enterocyte and hepatic cells is down regulated by hepcidin, 
a hormone produced by hepatocytes in response to increased iron stores and inflammation. 
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TABLE 18. Causes of Iron Deficiency Anemia 


Loss of iron 
Bleeding 
Menstruation 
Phlebotomy 
Gastrointestinal bleeding (can be microscopic) 
Genitourinary bleeding (can be microscopic) 
Other blood loss (overt, microscopic, or factitious) 
Decreased intake 
Nutritional deficiency 
Decreased intake 
Decreased absorption 
After gastric/duodenal surgery 
Celiac disease 
Helicobacter pylori infection 
Autoimmune atrophic gastritis 
Increased iron requirements 
Pregnancy 
Lactation 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


Figure 7. Iron deficiency anemia is characterized by microcytic (small) and hypochromic 
ts 
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(pale-appearing) erythrocytes. The cells are often of various shapes and sizes as seen in this peripheral blood smear. 
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TABLE 19. Approach to Iron Replacement 


Packed Red Blood Oral Replacement Intravenous 
Cell Transfusion Replacement 
Dose 220-250 mg of iron/unit Ferrous sulfate: 65 mg per Ferric gluconate: 12.5 
325-mg tablet mg/mL 
Ferrous gluconate: 36 mg Iron dextran: 50 mg/mL? 
per 300-mg tablet Iron sucrose: 20 mg/mL 
Ferrous fumarate: 33 mg Ferumoxytol: 30 mg/mL 
per 100-mg tablet 
Indication Severe, symptomatic Iron deficiency not due to GI malabsorption 
anemia impaired intestinal Inability to tolerate oral iron 
Hemodynamically unstable avsorpon Poor response to oral iron 
patients Patients undergoing kidney 
End-organ damage dialysis receiving ESAs 
Benefits Rapid replacement of iron Inexpensive and readily More rapid replacement, 
and lost blood available outpatient works in malabsorption, 
treatment usually given in outpatient 
infusions 
Side effects Possible transfusion reaction Often takes many months More expensive, allergic 
to fully replace stores, GI reactions 
side effects 


SSS 
ESA = erythropoiesis-stimulating agent; GI = gastrointestinal. 
*Requires test dose. 
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TABLE 20. Laboratory Characteristics of Inflammatory Anemia, Iron Deficiency Anemia 
(IDA), and IDA with Inflammation 


Finding Type of Anemia 
Inflammatory Anemia Iron Deficiency IDA with Inflammation 

Anemia (IDA) 

MCV 72-100 fL <80 fL <100 fL 

MCHC <36 g/dL (360 g/L) <32 g/dL (320 g/L) <32 g/dL (320 g/L) 

Serum iron <60 g/dL (11 pmol/L) <60 ug/dL (11 <60 g/dL (11 pmol/L) 
pmol/L) 

TIBC <250 ug/dL (45 mol/L) >400 ug/dL (72 <400 ug/dL (72 pmol/L) 
umol/L) 

TIBC saturation 2%-20% <15% (usually <15% 
<10%) 

Ferritin >35 ng/mL (35 ug/L) <15 ng/mL (15 ug/L) <100 ng/mL (100 ug/L) 

Serum soluble Normal Increased Increased 


transferrin receptor 
concentration 


Stainable iron in bone Present Absent Absent 


marrow 
penaa] 


MCHC = mean corpuscular hemoglobin concentration; MCV = mean corpuscular volume; TIBC = total iron-binding capacity. 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


Figure 8. The two cobalamin (vitamin B,,)-dependent enzymes, 
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L-methylmalonyl-CoA mutase (/eft) and methionine synthase (right). 


Reprinted with permission from Sumner AE, Chin MM, Abrahm JL, et al. Elevated methylmalonic acid and total homocysteine levels show 
high prevalence of vitamin B,, deficiency after gastric cancer. Ann Intern Med. 1996;124(5):469-476. Copyright 1996 American College 
of Physicians. 
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Figure 9. Cobalamin deficiency is often accompanied by macrocytic (large) erythrocytes 
and hypersegmented neutrophils with six or more nuclear lobes as shown in the image. 
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TABLE 21. Examples of Congenital and Acquired Causes of Hemolytic Anemia 


Congenital Hemolytic Anemias Examples 

Defects in the erythrocyte membrane Hereditary spherocytosis 

Deficiencies in erythrocyte metabolic enzymes Glucose-6-phosphate dehydrogenase deficiency 

Defects in hemoglobin structure or synthesis Sickle cell disease, a- and B-thalassemia 

Acquired Hemolytic Anemias Examples 

Autoimmune hemolytic anemia Warm autoimmune hemolytic anemia, cold agglutinin 
disease 

Microangiopathic hemolytic anemias Thrombotic thrombocytopenic purpura, disseminated 


intravascular coagulation 
Paroxysmal nocturnal hemoglobinuria 


Infectious, chemical, and physical agents Plasmodium species, Babesia microti, Clostridium 
perfringens (formerly C. welchii), Bartonella 
bacilliformis, copper, thermal injury, venoms and toxins 
(brown recluse spider bites) 
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TABLE 22. Causes of Hemolytic Anemia Determined by Peripheral Blood Smear 


Finding on Peripheral Blood Smear Associated Disease State 


Target cells Thalassemia 
Hemoglobin C 
Liver disease 


Bite cells Glucose-6-phosphate dehydrogenase deficiency 
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Figure 10. Bite cells seen at the center of this slide are typical findings in 
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glucose-6-phosphate dehydrogenase (G6PD) deficiency and are characterized by a membrane defect that appears as though a 
semicircular bite has been taken out of the erythrocyte. The defect is caused by removal of denatured hemoglobin by macrophages in 
the spleen. 
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Figure 11. Erythrocytes with Heinz bodies in a patient with glucose-6-phosphate 
dehydrogenase (G6PD) deficiency, a type of hemolytic anemia. 


7 
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TABLE 23. Characteristics of Adult Sickle Cell Syndromes 


Disease Hb MCV Hb S Hb A Hb A2 Peripheral Blood Clinical 
Type (g/dL) (fL) (%) (%) (%) Smear Findings Severity? 
0 to 
+++ 
Sickle trait NL NL 40 60 <35 NL 0 
(AS) 
Hb SS 6-8 NL >90 0 <3.5 Sickle cells +++ 
sp*- 9-12 70- >60 10-30 235 Rare sickle cells + to ++ 
Thalassemia 75 Target cells 
sp°- 7-9 65- >80 0 >3.5 Sickle cells +++ 
Thalassemia 70 Target cells 
SCD 10- 75- 50 0 Hb Az = Fat sickle cells +to ++ 
15 NL 0 Target cells 
Hb C = 
50° 


Hb = hemoglobin; Hb SS = homozygous sickle cell anemia; MCV = mean corpuscular volume; NL = normal; SB* = sickle Bt; SB° = 
sickle B°; SCD = sickle cell disease. 


*Clinical severity is variable within each genotype. 


’Note that Hb C comigrates with Hb Az on standard alkaline cellulose acetate electrophoresis but will separate on citrate agar 
electrophoresis. 


Note: Hb percentages may not total 100% because Hb F is not included in this table. 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


TABLE 24. Common Complications and Treatments in Adults with Sickle Cell Disease 


Complications Treatment 
Vaso-occlusive pain episode Acute: rest, relaxation, warmth, NSAIDs, oral and IV hydration, narcotic 
analgesia 


Recurring: HU, avoidance of triggers, nonnarcotic or narcotic analgesia 
Acute chest syndrome Acute: oxygen, incentive spirometry, analgesics, empiric antibiotics, IV 
fluids, simple or erythrocyte exchange transfusions 
Preventive: HU, incentive spirometry 
Aplastic crisis Acute: supportive care, blood transfusions as needed 
Infection Acute: Appropriate and immediate antibiotic management (particular 
concern for encapsulated bacteria) 
Prevention: Influenza, pneumococcal, and meningococcal vaccines 
Hyperhemolytic crisis Acute: supportive care, avoid further blood transfusions, 
immunosuppression might be helpful 
Preventive: avoid blood transfusions if possible, extended antibody screen 
can lessen but not eliminate recurrence 
Multiorgan failure Acute: Erythrocyte exchange transfusions 


Ischemic stroke Acute: Erythrocyte exchange transfusions, aspirin 


Preventive: Chronic simple transfusions or erythrocyte exchange 
transfusions (target Hb S <30%-50%) 


Hepatic crisis Acute: Supportive, transfusion or exchange transfusion if anemia is 
symptomatic 

Cholelithiasis Acute: If symptomatic, cholecystectomy with preoperative transfusions to 
hemoglobin of 10 g/dL (100 g/L) 

Chronic kidney disease/proteinuria Preventive: good blood pressure control to <130/80 mm Hg 


Secondary preventive: ACE inhibitor or ARB 


Priapism Acute: relaxation, hydration, narcotic analgesics, aspiration of blood from 
corpora cavernosa and irrigation with dilute epinephrine, transfusions, shunt 
procedure 


Preventive: oral a-adrenergic agonists, HU. The role of leuprolide and 
sildenafil is not clear. 


Pulmonary hypertension No proven therapy established for prevention or treatment 

Retinopathy Annual ophthalmologic examination, laser phototherapy as needed 
Osteopenia/osteoporosis Supplementation with calcium and vitamin D 

Avascular necrosis Chronic narcotic analgesia, arthroplasty 

Foot and leg ulcers Acute: early aggressive treatment, debridement, bandage impregnated 


with zinc oxide 
Preventive: proper footwear to prevent pressure points 


ARB = angiotensin receptor blocker; Hb S = hemoglobin S; HU = hydroxyurea; IV = intravenous. 
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TABLE 25. Characteristics of Warm Autoimmune Hemolytic Anemia (WAIHA) and Cold 
Agglutinin Disease 


WAIHA Cold Agglutinin Disease 

Temperature for optimal antibody 37 02C 98.605) <37,0 °C (98.6 °F) 

binding to erythrocytes 

Immunoglobulin class IgG IgM 

Typical AGT pattern IgG positive, C3 positive or negative IgG negative, C3 positive 

Peripheral blood smear findings Spherocytes Erythrocyte agglutination 

Clinical manifestations? Anemia, fatigue, dyspnea, jaundice, Anemia, fatigue, dyspnea, jaundice, 
splenomegaly acrocyanosis, splenomegaly 

Associated conditions Autoimmune, lymphoproliferative Infectious (Mycoplasma and 
(chronic lymphocytic leukemia, B-cell mononucleosis), lymphoproliferative 
non-Hodgkin lymphomas), drug- (IgM MGUS, Waldenström 
induced? macroglobulinemia, other B-cell non- 

Hodgkin lymphomas) 

Treatment Glucocorticoids, splenectomy, Cold avoidance, rituximab, 
immunosuppression, treatment of plasmapheresis, treatment of 
underlying condition underlying condition 


AGT = antiglobulin (Coombs) test; MGUS = monoclonal gammopathy of undetermined significance. 


*Manifestations in cold agglutinin disease are worse upon exposure to the cold. Lymphadenopathy in either entity should raise 
suspicion of a lymphoproliferative disorder. 


’Cephalosporins, penicillins, NSAIDs, isoniazid, procainamide, methyldopa, levodopa. 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


TABLE 26. Causes of Microangiopathic Hemolytic Anemia 


Cause 


Thrombotic thrombocytopenic purpura 
Hemolytic uremic syndrome 
Disseminated intravascular coagulation 
Malignant hypertension 

Vasculitis 

Eclampsia 

HELLP (Hemolysis, Elevated Liver enzymes, Low Platelets) syndrome 
Antiphospholipid antibody syndrome 
Scleroderma renal crisis 

Metastatic cancer 

Calcineurin inhibitors 


Solid organ transplant rejection 
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TABLE 27. Causes of Platelet Underproduction 


Cause Result 


Marrow failure Aplastic anemia 
Myelodysplasia 
Vitamin B;2/folate deficiency 
Fanconi anemia 
Marrow invasion Leukemias 
Tumors (small cell lung cancer metastatic to marrow) 
Granulomatous diseases (sarcoidosis) 
Fibrosis (primary myelofibrosis) 
Marrow injury Drugs (especially alcohol, chemotherapy) 
Radiation 
Infections (hepatitis C virus, HIV) 
Congenital Wiskott-Aldrich syndrome 
Thrombocytopenia absent radius (TAR) syndrome 
May-Hegglin anomaly 
Gray platelet syndrome 
Bernard-Soulier syndrome 
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TABLE 28. The 4T Scoring System for Predicting Heparin-Induced Thrombocytopenia 
and Thrombosis (HIT/T) 


4Ts 2 Points 1 Point 0 Points 
Thrombocytopenia Platelet count decrease Platelet count decrease Platelet count decrease 
>50% and platelet nadir 30%-50% or platelet nadir <30% or platelet nadir 
>20,000/pL (20 x 10°/L) 10,000-19,000/uL (10-19 x <10,000/uL (10 x 
10°/L) 10°/L) 
Timing of platelet count Clear onset between days 5- Consistent with platelet Platelet count decrease 
decrease 10 or platelet count count decrease between <4 days without recent 
decrease <1 day (with days 5-10, but unclear (e.g., exposure 
heparin exposure within 30 missing platelet counts); 
days) onset after day 10; or 


decrease <1 day (heparin 
exposure 30-100 days ago) 


Thrombosis or other sequelae New thrombosis Progressive or recurrent None 
(confirmed); skin necrosis; clot; nonnecrotizing (e.g., 
acute systemic reaction after erythematous) skin lesions; 
intravenous unfractionated suspected thrombosis (not 
heparin bolus proved) 
Other causes for None apparent Possible Definite 


thrombocytopenia 


High probability: 6-8 points 
Intermediate probability: 4-5 points 
Low probability: 0-3 points 
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TABLE 29. Causes of Platelet Dysfunction 


Comments Severity Treatment 

Congenital Platelet Defects 

Glanzmann thrombasthenia Defect in glycoprotein Severe Platelets or recombinant factor VIIa, £- 
IIb-IIla aminocaproic acid 

Bernard-Soulier syndrome Defect in glycoprotein Severe Platelets, €-aminocaproic acid 
Ib-IX 

Wiskott-Aldrich syndrome Triad of eczema, Moderate Platelets, €-aminocaproic acid 


thrombocytopenia, 
immunodeficiency 


Gray platelet syndrome Patients may develop Moderate Platelets, €-aminocaproic acid 
myelofibrosis 
Storage pool disease Moderate Platelets, €-aminocaproic acid; some may 
to mild respond to desmopressin 


Acquired Platelet Defects 


Uremia Mild Dialysis, desmopressin, €-aminocaproic 
acid 

Liver disease Also associated with Mild to Platelets, €-aminocaproic acid 
hyperfibrinolysis and severe 
coagulopathy 

Myeloproliferative neoplasms If platelet count is >1- Mild to Before surgical procedures, normalize the 
1.5 million/pL (1000- severe platelet count 
1500 x 10°/L), may be Platelet transfusion may be necessary if 
associated with acquired bleeding occurs 


von Willebrand disease 
Post-cardiac bypass Mild Platelets, if necessary 


Antiplatelet drugs 


IIb-IIla inhibitors Severe Platelets 

Aspirin Irreversible Mild Platelets, if necessary 
Clopidogrel Irreversible Mild Platelets, if necessary 
NSAIDS Temporary Mild None usually needed 

Other drugs and herbs (f- Mild None usually needed 


lactams, vitamin E, ginkgo, 
turmeric, garlic, Chinese tree 
fungus) 
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Figure 12. The “waterfall” model of hemostasis is useful for teasing out coagulation 
The intrinsic The extrinsic or 


“PTT” pathway “PT” pathway 


VII + 
Tissue 
factor 


The common 
pathway 


disorders affecting the prothrombin time (PT) and the activated partial thromboplastin time (aPTT). In this model, factors common to 
the PT and the aPTT are X, V, II, and fibrinogen. Factor VII is unique to the PT, and factors XII, XI, VIII, and IX are unique to the aPTT. 
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Figure 13. The cell-based model of hemostasis is useful for understanding coagulation 
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as it occurs in vivo. The initiation of coagulation takes place on the surface of a tissue factor—bearing cell, such as a macrophage, tumor 
cell, or an activated endothelial cell. Tissue factor (TF) and a small amount of factor VIIa generate factor Xa, which joins with factor Va 
to form a small amount of thrombin (factor II). In the priming step, this small amount of thrombin proceeds to activate platelets and 
factor VIII, which joins with factor IX to generate factor Xa. On the platelet surface, the prothrombinase complex can generate a large 
thrombin burst in the propagation step, allowing for cleavage of fibrinogen into fibrin. 


TFPI = tissue factor pathway inhibitor; vWF = von Willebrand factor. 
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TABLE 30. Differential Diagnoses for Patients Experiencing Bleeding 


Clotting Assay Abnormality Differential Diagnoses 
Prolonged PT, normal aPTT Factor VII deficiency 

DIC 

Liver disease 


Vitamin K deficiency 
Warfarin ingestion 


Normal PT, prolonged aPTT Deficiency of factors VIII, IX, XI, or XII 
von Willebrand disease (if severe and factor VIII level is quite low) 
Heparin exposure 


Prolonged PT and aPTT Deficiency of factors V, X, II, or fibrinogen 
Severe liver disease, DIC, vitamin K deficiency, warfarin use 
Heparin overdose 


Normal PT and aPTT Platelet dysfunction (acquired and congenital) 

von Willebrand disease (if mild and factor VIII level is not too low) 
Scurvy 

Ehlers-Danlos syndrome 

Hereditary hemorrhagic telangiectasia 

Deficiency of factor XIII 


aPTT = activated partial thromboplastin time; DIC = disseminated intravascular coagulation; PT = prothrombin time. 
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TABLE 31. Elements Influencing von Willebrand Factor Levels 


Factor Effect on vWF Synthesis 

ABO blood type Type O persons have vWF levels 25% lower than average 
Hypothyroidism Decreases 

Pregnancy and estrogen Increases 

Stress Increases 

Exercise Increases 

Inflammation Increases 

Smoking Increases 


vWF = von Willebrand factor. 
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TABLE 32. Laboratory Features of Disseminated Intravascular Coagulation (DIC) 


Features 


Elevated prothrombin time due to consumption of factor VII, which has the shortest half-life of the coagulation factors. 
Possibly elevated activated partial thromboplastin time if DIC is severe, because of consumption of other coagulation factors. 


Low and progressively decreasing fibrinogen levels 
Elevated D-Dimer or fibrin degradation products 
Low platelets 


Microangiopathic hemolytic anemia, which appears as schistocytes on the peripheral blood smear (seen in 50% of patients 
with DIC) 
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TABLE 33. ABO Compatibility Between Donor and Recipient Erythrocytes and Fresh 
Frozen Plasma 


Recipient ABO Blood Group 


A B AB (0) 
Recipient erythrocyte antigen A B A and B None 
Recipient isohemagglutinins? Anti-B Anti-A None Anti-A, Anti-B 
Compatible donor erythrocytes A, O BO Any O 
Compatible donor plasma A, AB B, AB AB Any 


*Isohemagglutinins are IgM antibodies directed at ABO blood group antigens. 


Note: Rh(D)-negative patients should receive Rh(D)-negative erythrocytes; Rh(D)-positive patients can receive Rh(D)-negative or 
Rh(D)-positive erythrocytes. 
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TABLE 34. Cellular Transfusion Product Modifications 


Modification? Notes 


Leukoreduction> Reduces the number of leukocytes present in the transfused erythrocyte or platelet 
product. Reduces class I HLA alloantibody production and subsequent platelet 
transfusion refractoriness, febrile nonhemolytic transfusion reactions, and 
transmission of CMV. Leukoreduction cannot be relied on to prevent transfusion- 
associated GVHD. 

Irradiation Radiation destroys lymphocytes in erythrocyte and platelet 
transfusion products. Used to prevent transfusion-associated 
GVHD, which is mediated by donor lymphocytes. Indicated in 


patients with Severe, inherited T-cell immunodeficiency 


syndromes or Hodgkin lymphoma or recipients of allogeneic or 
autologous hematopoietic stem cell transplantation; purine 
analog-based chemotherapy (fludarabine, cladribine, 
deoxycoformycin), alemtuzumab, or rabbit antithymocyte 
globulin therapy; and in immunocompetent patients receiving 
HLA-matched platelets or transfusions from relatives. Irradiation 
can weaken the erythrocyte membrane, causing reduced cell 
viability and potassium leakage. 

Washing Removes the proteins residing in the small amount of plasma of erythrocyte and 
platelet transfusions and is used in patients with a history of severe/recurrent allergic 
reactions, IgA deficiency (when IgA-deficient donors are unavailable), or complement- 


dependent autoimmune hemolytic anemia. Also reduces the amount of potassium 
transfused for use in patients who are at risk for hyperkalemia. 


CMV = cytomegalovirus; GVHD = graft-versus-host disease; HLA = human leukocyte antigen. 

*Transfusion of CMV-negative blood products for immunocompromised recipients who are CMV seronegative is controversial and 
not universally performed because modern era leukocyte filters are highly effective at reducing the inoculum of CMV-infected 
leukocytes. 

>More than 80% of blood banks in the United States adhere to universal leukoreduction. For those that do not, leukoreduction 
should be performed for chronically transfused patients, those with a history of a febrile hemolytic transfusion reaction, patients 
who are potential candidates for or recipients of a solid-organ or hematopoietic stem cell transplant, and immunocompromised 
recipients who are CMV seronegative. 
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TABLE 35. Plasma-Derived Therapeutic Products 


Product 


Fresh frozen plasma 


Cryoprecipitate 


Immune globulin 


Albumin 


Prothrombin complex concentrates? 
Factor VIII? 

von Willebrand protein-rich factor VIII° 
Factor IX” 

Fibrinogen 


Thrombin? 


Protein C concentrate 


Antithrombin? 


a,-antitrypsin 


C1-esterase inhibitor 


Indication(s) for Use 


Replacement solution for plasma exchange 
Prevention of coagulopathy from massive transfusion 


Treatment of bleeding associated with multiple acquired clotting factor 
deficiencies (liver disease, disseminated intravascular coagulation) 


Major warfarin-associated hemorrhage (when a 4-factor prothrombin 
complex concentrate is not available) 


Congenital or acquired fibrinogen deficiency 
Dysfibrinogenemia 
Factor XIII deficiency 


Treatment of hemophilia A and von Willebrand disease when another 
more suitable product is not available 


Acquired or congenital hypogammaglobulinemia 
Autoimmune disorders 


Replacement solution for plasma exchange 
Spontaneous bacterial peritonitis 


Major warfarin-associated hemorrhage 

Hemophilia A, treatment and prevention of bleeding 

Von Willebrand disease, treatment and prevention of bleeding 
Hemophilia B, treatment and prevention of bleeding 
Congenital fibrinogen deficiency, treatment of bleeding 


Small vessel bleeding despite standard surgical techniques or when 
surgical intervention is not feasible (topical application) 


Severe congenital protein C deficiency (prevention and treatment of 
venous thrombosis and purpura fulminans) 


Hereditary antithrombin deficiency (perisurgical and obstetrical procedure 
prophylaxis and treatment of established venous thrombosis) 

Congenital o,-antitrypsin deficiency (high-risk phenotype, a,-antitrypsin 
level <11 mol/L, 218 years of age and airflow obstruction by 
spirometry) 


Hereditary angioedema, acute attacks 


#4-Factor prothrombin complex concentrate (containing factors II, VII, IX, and X) is preferred over 3-factor prothrombin complex 


concentrates in which factor VII is missing. 


>Recombinant product available and preferred as a way of reducing risk of transmissible infections. 
“Select plasma-derived factor VIII products are rich in von Willebrand protein. 
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TABLE 36. Transfusion-Transmitted Infections 


Pathogen Risk of Transmission (when known) 


Bacterial pathogens 
Staphylococcus aureus 1 in 2500 platelet transfusions 
Escherichia coli 
Acinetobacter 
Klebsiella 
Anaplasma (human granulocytic ehrlichiosis) 


Viral pathogens 


Hepatitis A 

Hepatitis B° 1 in 280,000 erythrocyte units 
Hepatitis C? 1 in 1,150,000 erythrocyte units 
HIV? 1 in 1,500,000 erythrocyte units 
HTLV-1/2° 1 in 1,900,000 erythrocyte units 
West Nile virus? 

Dengue fever 


Parasitic pathogens 


Babesiosis 
Malaria 
Leishmaniasis 
Chagas disease’ 


a 


Prion diseases 


Variant Creutzfeldt-Jakob disease 
SSS 
HTLV = human T-cell lymphotropic virus type 1/2. 
*Donated blood is screened for these pathogens. Syphilis is also screened, as is cytomegalovirus on a subset of donated blood to 
serve as a source for immunocompromised recipients who are cytomegalovirus seronegative. 
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TABLE 37. Indications for Therapeutic Apheresis? 


Plasmapheresis/Plasma Exchange 


Thrombotic thrombocytopenic purpura 

Clopidogrel/ticlopidine-associated thrombotic microangiopathy 
Hyperviscosity syndrome (Waldenström macroglobulinemia and multiple myeloma) 
Paraproteinemic polyneuropathies 

Guillain-Barré syndrome (acute inflammatory demyelinating polyneuropathy) 
Chronic inflammatory demyelinating polyradiculoneuropathy 

Myasthenia gravis 

ANCA-associated rapidly progressive glomerulonephritis 

Anti-glomerular basement membrane disease 

Recurrent focal segmental glomerulosclerosis 

Severe, symptomatic cryoglobulinemia 

Antibody-mediated renal allograft rejection 


Fulminant Wilson disease 


Erythrocyte Exchange 


Severe babesiosis” 
Sickle cell disease with acute cerebral infarct 


Sickle cell disease with severe acute chest syndrome 


Leukapheresis 


Hyperleukocytosis syndrome 


Plateletpheresis 


Symptomatic extreme thrombocytosis® 


Extracorporeal Photopheresis 


Cardiac allograft rejection, prophylaxis 


Erythrodermic cutaneous T-cell lymphoma/Sézary syndrome 


Selective Blood Component Removal 


LDL cholesterol for familial hypercholesterolemia 


*This list includes diseases for which apheresis is an accepted part of frontline therapy for a particular indication, either as the sole 
therapeutic modality or in combination with other therapy. It is not an all-inclusive list. 


Erythrocyte exchange for severe malaria is a category II indication (accepted second-line therapy). 


“Erythrocyte exchange for acute chest syndrome is a category II indication but recommended by many as first-line therapy for 
those severely affected. 

‘The use of plateletpheresis is a category II indication for patients with life-threatening thrombosis or hemorrhage associated with 
thrombocytosis (for example, in a patient with essential thrombocytosis). 

Data from Szczepiorkowski ZM, Winters JL, Bandarenko N, et al; Apheresis Applications Committee of the American Society for 
Apheresis. Guidelines on the use of therapeutic apheresis in clinical practice--evidence-based approach from the Apheresis 
Applications Committee of the American Society for Apheresis. J Clin Apher. 2010;25(3):83-177. [PMID: 20568098] 
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TABLE 38. Risk of Venous Thromboembolism Associated with Various Thrombophilias 


Thrombophilia Risk Relative to Persons Without the Respective 
Thrombophilia 
First VTE Recurrent VTE 
Thrombophilia not present Reference group Reference group 
Heterozygous G20210A 3.8 (95% CI, 3.0-4.9)? 1.45 (95% CI, 0.96-2.21)? 
Heterozygous FVL 4.9 (95% CI, 4.1-5.9)° 1.56 (95% CI, 1.14-2.12)° 
Homozygous G20210A Insufficient data Insufficient data 
Heterozygous FVL + heterozygous 20 (95% CI, 11.1-36.1)? 4.81 (95% CI, 0.50-46.3)° 
G20210A 
Homozygous FVL 18 (95% CI, 4.1-41)° 2.65 (95% CI, 1.18-5.97)? 
Protein S deficiency 30.6 (95% CI, 26.9-55.3)4 Increased, but insufficient data for 
Protein C deficiency 24.1 (95% CI, 13.7-42.4)¢ accurate risk assessment 
Antithrombin deficiency 28.2 (95% CI, 13.5-58.6)¢ 
APLA Increased, but data insufficient and Available evidence is of very low 
too heterogeneous for accurate risk quality: 
assessment Any APLA positive: 1.41 (95% CI, 
0.99-2.00)* 
Anticardiolipin positive: 1.53 (95% CI, 
0.76-3.11)° 


Lupus anticoagulant positive: 2.83 
(95% CI, 0.83-9.64)* 


APLA = antiphospholipid antibody; FVL = factor V Leiden; VTE = venous thromboembolism. 


Data from: *Emmerich J, Rosendaal FR, Cattaneo M, et al. Combined effect of factor V Leiden and prothrombin 20210A on the risk 
of venous thromboembolism--pooled analysis of 8 case-control studies including 2310 cases and 3204 controls. Study Group for 
Pooled-Analysis in Venous Thromboembolism [erratum in: Thromb Haemost 2001 Dec;86(6):1598]. Thromb Haemost. 2001 
Sep;86(3):809-16. [PMID: 11583312] °Segal JB, Brotman DJ, Necochea AJ, et al. Predictive value of factor V Leiden and 
prothrombin G20210A in adults with venous thromboembolism and in family members of those with a mutation: a systematic 
review. JAMA. 2009 Jun 17;301(23):2472-85. [PMID: 19531787] “Juul K, Tybjaerg-Hansen A, Schnohr P, Nordestgaard BG. Factor 
V Leiden and the risk for venous thromboembolism in the adult Danish population. Ann Intern Med. 2004 Mar 2;140(5):330-7. 
[PMID: 14996674] ‘Lijfering WM, Brouwer JL, Veeger NJ, et al. Selective testing for thrombophilia in patients with first venous 
thrombosis: results from a retrospective family cohort study on absolute thrombotic risk for currently known thrombophilic defects 
in 2479 relatives. Blood. 2009 May 21;113(21):5314-22. [PMID: 19139080] °Garcia D, Akl EA, Carr R, Kearon C. Antiphospholipid 
antibodies and the risk of recurrence after a first episode of venous thromboembolism: a systematic review. Blood. 2013 Aug 
1;122(5):817-24. [PMID: 23760616] 
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TABLE 39. Conditions Associated with Decreased Coagulation Factor Levels 


Coagulation Factor Condition 


Protein C Acute thrombosis 
Warfarin therapy 
Liver disease 
Protein-losing enteropathy 


Protein S Acute thrombosis 
Warfarin therapy 
Liver disease 
Inflammatory states 


Estrogens (contraceptives, pregnancy, postpartum state, hormone replacement 
therapy) 


Protein-losing enteropathy 


Antithrombin Acute thrombosis 
Heparin therapy 
Liver disease 
Nephrotic syndrome 
Protein-losing enteropathy 
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Figure 14. APLAs are acquired autoantibodies against phospholipids and phospholipid- 


binding proteins such as cardiolipin and B,-GPI; LAs are APLAs that prolong clotting times although patients are actually thrombophilic. 
Some patients may have one or more APLAs present. 


APLA = antiphospholipid antibody; ACA = anticardiolipin antibody; anti-B,-GPI = anti-B,-glycoprotein-I antibody; LA = lupus anticoagulant. 
*Other antibodies, of unclear clinical significance: antiphosphatidyl-serine, -ethanolamine, and -inositol antibodies. 
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TABLE 40. Diagnostic Criteria for Antiphospholipid Syndrome 


Clinical Definitions 

Criteria 

Vascular One or more objectively confirmed symptomatic episodes of arterial, venous, or microvascular 

events thrombosis. Histopathologic specimens must demonstrate thrombosis in the absence of vessel wall 
inflammation to qualify 

Pregnancy One or more unexplained fetal deaths at or beyond the 10th week of gestation, with normal fetal 

morbidity morphology; or 


One or more premature births of a morphologically normal neonate before the 34th week of gestation 
because of eclampsia, severe preeclampsia, or placental insufficiency; or 


Three or more unexplained, consecutive, spontaneous abortions before the 10th week of gestation in 
the absence of maternal anatomic, chromosomal, or hormonal abnormalities or paternal chromosomal 
abnormalities 


Laboratory Definitions 

Criteria 

Lupus Positive result for a lupus anticoagulant using a phospholipid-dependent clotting assay (aPTT, dilute 

anticoagulant Russell viper venom assay, kaolin clotting time, dilute PT) with evidence of phospholipid dependence 
present on two or more occasions at least 12 weeks apart; or 

Anticardiolipin Medium- or high-titer IgG or IgM anticardiolipin antibody measured using a standardized ELISA on 

antibody two or more occasions at least 12 weeks apart; or 

B2- High-titer anti-B2-glycoprotein I IgG or IgM antibody measured using a standardized ELISA on two or 

Glycoprotein I more occasions at least 12 weeks apart 

antibody 


aPTT = activated partial thromboplastin time; ELISA = enzyme-linked immunosorbent assay; PT = prothrombin time. 


Data from Miyakis S, Lockshin MD, Atsumi T, et al. International consensus statement on an update of the classification criteria for 
definite antiphospholipid syndrome (APS). J Thromb Haemost. 2006;4(2):295-306. [PMID: 16420554]; and Devreese K, Hoylaerts 
MF. Laboratory diagnosis of the antiphospholipid syndrome: a plethora of obstacles to overcome. Eur J Haematol. 2009;83(1):1- 
16. [PMID: 19226362] 
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TABLE 41. Wells Criteria for Deep Venous Thrombosis 


Variables Points 


Leg Symptoms and Findings 


Calf swelling 23cm EA 
Swollen unilateral superficial veins (nonvaricose) +1 
Unilateral pitting edema aril 
Swelling of the entire leg +1 
Localized tenderness along the deep venous system april 
History 

Previously documented DVT +1 
Active cancer or treatment in previous 6 months +1 
Paralysis, paresis, recent cast immobilization of legs FL 
Recently bedridden for >23 days; major surgery +1 
Alternative explanation for leg symptoms at least as likely =2 


DVT = deep venous thrombosis 
0-1 points = DVT unlikely; obtain D-dimer assay. If negative, no further evaluation; if positive, obtain Doppler ultrasonography. 
>1 point = DVT likely; obtain Doppler ultrasonography. 


From Wells PS, Anderson DR, Rodger M, et al. Evaluation of D-dimer in the diagnosis of suspected deep-vein thrombosis. N Engl J 
Med. 2003 Sep 25;349(13):1228. [PMID: 14507948]. Reprinted with permission from Massachusetts Medical Society. 
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TABLE 42. Wells Criteria for Pulmonary Embolism 


Variables Points 


Symptoms and Signs 


Hemoptysis 1 
Heart rate >100/min 135 
Clinical signs and symptoms of DVT 3 
History 

Previously documented DVT or PE ales) 
Active cancer 1 
Bedridden 23 days or major surgery in previous 4 weeks als} 
Other 

PE is most likely diagnosis 3} 


DVT = deep venous thrombosis; PE = pulmonary embolism. 
<4 points = PE unlikely. 

4-6 points = moderate possibility of PE. 

>6 points = high probability of PE. 


Republished with permission of Schattauer, from Wells PS, Anderson DR, Rodger M, et al. Derivation of a simple clinical model to 
categorize patients probability of pulmonary embolism: increasing the models utility with the SimpliRED D-dimer. Thromb 
Haemost. 2000 Mar;83(3):418. [PMID: 10744147] 
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TABLE 43. Duration of Anticoagulant Therapy for Venous Thromboembolism? 


Type of Thrombotic Event Duration of Anticoagulant Therapy 
Distal leg DVT 
Provoked or unprovoked, mild symptoms No anticoagulation suggested, but monitor with serial 


duplex ultrasonography for 2 weeks 
Provoked or unprovoked, moderate-severe symptoms 3 months 


Proximal leg DVT or PE 


Provoked (by surgery, trauma, immobility) 3 months 
Unprovoked Extended” 
Recurrent Duration of therapy depends on whether VTE events 
were provoked or unprovoked 
Two provoked VTE events 3 months after each event 
Second unprovoked VTE Extended” 
Upper extremity DVT, proximal At least 3 months 
Cancer-associated DVT or PE As long as the cancer is active or being treated. 


LMWH is the preferred anticoagulant. 
Chronic thromboembolic pulmonary hypertension Extended? 


DVT = deep venous thrombosis; LMWH = low-molecular-weight heparin; PE = pulmonary embolism; VTE = venous 
thromboembolism. 


*Decisions regarding duration of anticoagulation must always weigh the risk of VTE recurrence, risk of bleeding, and patient 
preference. 

Indicates long-term anticoagulation therapy with periodic (such as once per year) re-evaluation of the risks, benefits, and burdens 
of long-term therapy and discussion of new clinical study results and new anticoagulant drugs. 

Data from Kearon C, Akl EA, Comerota AJ, et al; American College of Chest Physicians. Antithrombotic therapy for VTE disease: 
antithrombotic therapy and prevention of thrombosis, 9th ed: American College of Chest Physicians Evidence-Based Clinical 
Practice Guidelines [erratum in: Chest. 2012 Dec;142(6):1698-1704]. Chest. 2012 Feb;141(2 Suppl):e419S-94S. [PMID: 
22315268] 
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TABLE 44. Structured Approach for the Evaluation of Patients with Unexplained Arterial 
Thromboembolism 


Is Arteriosclerosis the Underlying Problem? 


Arteriosclerotic changes demonstrated on imaging studies (CT, contrast arteriogram, or other radiologic imaging studies) or 
pathology specimens? 


Arteriosclerosis risk factors present? 
Cigarette smoking 

High blood pressure 

High LDL cholesterol 

Low HDL cholesterol 

High lipoprotein(a) 

Diabetes mellitus 

Obesity 


Family history of arterial disorders in young relatives (<50 years) 


Has the Heart Been Thoroughly Evaluated as an Embolic Source? 


Atrial fibrillation evaluated by ECG or ambulatory or event monitor 
Cardiomyopathy with possible left ventricular or atrial thrombus 


Patent foramen ovale on cardiac echocardiography with bubble study and Valsalva maneuver 


Other Causes 


Is the patient receiving estrogen therapy (contraceptive pill, ring, or patch; hormone replacement therapy)? 
Does the patient use cocaine or anabolic steroids? 

Is there evidence for Buerger disease (does patient smoke cigarettes or cannabis)? 

Does patient have symptoms suggesting a vasospastic disorder (Raynaud phenomenon)? 


Were anatomic abnormalities seen in the artery leading to the ischemic area (web, fibromuscular dysplasia, dissection, 
vasculitis, external compression)? 


Does patient have evidence of a rheumatologic or autoimmune disease (arthritis, purpura, or vasculitis)? Consider laboratory 
evaluation for vasculitis and immune disorder. 


Is there a suggestion of an infectious arteritis? 


Could the patient have hyperviscosity or cryoglobulins? 


Thrombophilia Evaluation 


Hemoglobin and platelet count 

Antiphospholipid antibodies 

Anticardiolipin IgG and IgM antibodies 
Anti-B2-glycoprotein I IgG and IgM antibodies 
Lupus anticoagulant 

Protein C activity 

Protein S activity and free protein S antigen 
Antithrombin III activity 

Homocysteine (in younger patients) 

Consider factor V Leiden and prothrombin G20210A mutation? 
JAK2 mutation and PNH testing if CBC abnormalities 


Do not test for MTHFR polymorphisms, PAI-1 or tPA levels or polymorphisms, or fibrinogen or factor VIII activities. 


CBC = complete blood count; ECG = electrocardiography; PNH = paroxysmal nocturnal hemoglobinuria; MTHFR = methylene 
tetrahydrofolate reductase; PAI-1 = plasminogen activator inhibitor 1; tPA = tissue plasminogen activator. 


*The purpose of testing is to detect the homozygous or double heterozygous state. 


Adapted with permission of Elsevier Science and Technology Journals, from Moll S. Nonarteriosclerotic arterial occlusive disease. 
In: Kitchens CS, Konkle BA, Kessler CM, eds. Consultative Hemostasis and Thrombosis. 3rd ed. Philadelphia, PA: Saunders; 
2013:396; permission conveyed through Copyright Clearance Center, Inc. 
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TABLE 45. Management Strategy for Elevated INRs and Bleeding in Patients Taking 
Vitamin K Antagonists 


INR Bleeding Risk Factors for Intervention 
Bleeding? 
Supratherapeutic but No No/yes Lower or omit next VKA dose(s) 
<5 Reduce subsequent dose(s) 
5-9 No No Omit next VKA dose(s) 
Reduce subsequent dose(s) 

No Yes Vitamin K, 1-2.5 mg PO 
>9 No No/yes Vitamin K, 2.5-5 mg PO 
Serious bleed at any Yes NA Vitamin K, 10 mg IV + 4f-PCC (or 
INR 3f-PCC + FFP or rVIIa) 


3f-PCC = 3-factor prothrombin complex concentrate; 4f-PCC = 4-factor PCC; FFP = fresh frozen plasma; IV = intravenous; NA = 
not applicable; PO = by mouth; rVIIa = recombinant activated factor VII; VKA = vitamin K antagonist. 


*Coagulopathy, moderate or severe thrombocytopenia, recent major surgery, previous major bleeding episode. 
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TABLE 46. Key Features of the New Oral Anticoagulants 


Apixaban 


Edoxaban 


Dabigatran Rivaroxaban 
Class of Direct factor Ila Direct factor Xa 
anticoagulant inhibitor inhibitor 
Tmax (h) 2 3 
Half-life (h) 12-17 7-11 
Protein binding 35% 95% 
Renal elimination 80% 66% (33% as active 

metabolite) 


Atrial fibrillation 
VTE treatment 
VTE prevention 


Atrial fibrillation 
VTE treatment 


FDA-approved 
indications 


Direct factor Xa 
inhibitor 

3 

9-14 

87% 

25% 


Atrial fibrillation 
VTE treatment 
VTE prevention 


Direct factor Xa 
inhibitor 


Atrial fibrillation 
VTE treatment 


Dosing 


Atrial fibrillation CrCl >30 mL/min: 


150 mg twice daily 
CrCl 15-30 mL/min: 
75 mg twice daily 
CrCl <15 mL/min: do 
not use 


CrCl >50 mL/min: 20 
mg once daily 


CrCl 15-50 mL/min: 
15 mg once daily 


CrCl <15 mL/min: do 
not use 


VTE prevention NA 
VTE treatment CrCl >30 mL/min: 


10 mg once daily 


CrCl >30 mL/min: 15 
150 mg twice daily mg twice daily x 3 
CrCl <30 mL/min: do wks, then 20 mg once 
not use daily 

CrCl <30 mL/min: do 
not use 


5 mg twice daily 

2.5 mg twice daily if 
22 criteria present: 
280 years of age 
Weight <60 kg (132 
Ib) 

Creatinine 21.5 
mg/dL (133 pmol/L) 


2.5 mg twice daily 


VTE treatment: 10 
mg twice daily x 1 
wk, then 5 mg twice 
daily 

Reduction in VTE 
recurrence: 2.5 mg 
twice daily 


60 mg once daily 
CrCl 15-50 mL/min: 
30 mg once daily 
CrCl >95 mL/min: 
do not use 


NA 


60 mg once daily 
30 mg once daily 
with the following 
criteria: 

CrCl 30-50 mL/min 
Weight <60 kg (132 
Ib) 

Concomitant p- 
glycoprotein 
inhibitor use 


CrCl = creatinine clearance; h = hour; NA = not applicable; Tmax = time to maximum concentration; VTE = venous 


thromboembolism. 
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TABLE 47. Clinical and Laboratory Features of the Thrombotic Microangiopathies of 
Pregnancy. 


Feature Preeclampsia HELLP AFLP TTP 
Hypertension SUA ae TEN + + 
Proteinuria +++ ++ +/- +/- 
Abdominal pain a= ++ FE Po 
Jaundice +/- +/- FE +/- 
Neurologic findings + ak $ EE 
Thrombocytopenia + +44 + +++ 
Hemolysis +/- EAA PE Tih 
Kidney disease +/- + ++ + 
Disseminated intravascular coagulation anf ++ FFF Io 
Elevated liver chemistry tests + +++ +++ +/- 
Hypoglycemia w= aH +++ +/- 


AFLP = acute fatty liver of pregnancy; HELLP = Hemolysis, Elevated Liver enzymes, and Low Platelets; TTP = thrombotic 
thrombocytopenic purpura. 


+++ = always present 

++ = usually present 

+ = likely to be present 

+/- = may or may not be present 
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Highlights 
Viral meningitis is most commonly caused by enteroviruses, herpes simplex virus type 2, and arboviruses. 


The most common organisms causing bacterial meningitis are Streptococcus pneumoniae, Neisseria meningitidis, 
group B streptococcus, Haemophilus influenzae, and Listeria monocytogenes. 


Empiric antimicrobial therapy should be initiated immediately if brain abscess is suspected, and successful treatment 
usually combines antimicrobial therapy with surgical drainage. 


Spinal epidural abscesses often arise from infected vertebral discs or intervertebral body disc spaces; risk factors 
include prolonged epidural catheter placement, glucocorticoid or analgesic injections, diabetes mellitus, 
HIV infection, trauma, injection drug use, tattooing, alcoholism, and acupuncture. 


Cranial subdural empyema, usually arising as a complication of sinusitis, otitis media, or mastoiditis, is a medical 
emergency warranting immediate evaluation and neurosurgical intervention. 


Herpes simplex encephalitis is characterized by unilateral or bilateral localized infection of the temporal lobes; 
cerebrospinal fluid testing typically shows lymphocytic pleocytosis and, when necrosis is extensive, abundant 
erythrocytes; and MRI may show temporal lobe abnormalities. 


Varicella-zoster virus encephalitis is more common in patients with HIV/AIDS or defects in cellular immunity. 


West Nile neuroinvasive disease occurs in less than 1% of infections with West Nile virus and presents with 
meningitis, encephalitis, or myelitis, either singly or as overlap syndromes. 


Anti-JV-methyl-p-aspartate receptor (anti- NMDAR) antibody encephalitis presents with choreoathetosis, psychiatric 
symptoms, seizures, and autonomic instability; is associated with ovarian teratomas in greater than 50% of patients 
with the disease; and is confirmed by detection of anti- NMDAR antibody in serum. 


Creutzfeldt-Jakob disease is the most common form of prion disease in humans, with most cases being sporadic. 


Cellulitis associated with purulent drainage or exudate is typically caused by methicillin-resistant Staphylococcus aureus, 
whereas nonpurulent cellulitis is usually caused by B-hemolytic streptococci. 


In community-associated methicillin-resistant Staphylococcus aureus infections, the primary treatment of a cutaneous 
abscess is incision and drainage. 


Clues to a potential underlying necrotizing process include systemic toxicity with fever, chills, altered mental status, 
and hypotension; pain may be disproportionate to physical examination findings, and loss of sensation may occur 
because of cutaneous nerve destruction. 


Early management of toxic shock syndrome consists of adequate resuscitation to maintain tissue perfusion, 
identification of the cause and focus of infection, and source control, which typically involves surgical debridement. 


Prompt wound irrigation with normal saline, removal of any foreign bodies, and debridement of necrotic tissue can 
decrease the risk for infection of animal bites. 


Prophylactic amoxicillin-clavulanate should be given for all human bite wounds. 
Wound care for diabetic foot infections consists of wound cleansing, debridement, and off-loading of foot pressure. 


Community-acquired pneumonia (CAP) is more prevalent among older adult patients, and certain conditions, 
including COPD, emphysema, alcoholism, bronchiectasis, and smoking, increase the likelihood of developing CAP. 


Highlights Pg 2 
e Community-acquired pneumonia is most commonly caused by Streptococcus pneumoniae. 


e Clinical symptoms of community-acquired pneumonia include fever, cough, sputum production, and dyspnea, with 
or without pleuritic chest pain. 
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Table 1. Typical CSF Findings in Patients with Viral and Bacterial Meningitis 


CSF Parameter Viral Meningitis? Bacterial Meningitis 

Opening pressure <250 mm H20 200-500” mm H20 

Leukocyte count 50-1000/uL (50-1000 x 10°/L) 1000-5000/uL (1000-5000 x 10°/L)* 
Leukocyte predominance Lymphocytes“ Neutrophils 

Glucose >45 mg/dL (2.5 mmol/L) <40 mg/dL (2.2 mmol/L)* 

Protein <200 mg/dL (2000 mg/L) 100-500 mg/dL (1000-5000 mg/L) 
Gram stain Negative Positive in 60%-90%f9 

Culture Negative Positive in 70%-85%9 


CSF = cerebrospinal fluid. 
*Primarily nonpolio enteroviruses (echoviruses and coxsackieviruses). 


bvalues exceeding 600 mm H20 suggest the presence of cerebral edema, intracranial suppurative foci, or communicating 
hydrocephalus. 


‘Range may be <100/uL (100 x 10°/L) to >10,000/pL (10,000 x 10°/L). 

dMay have neutrophil predominance early in infection, but lymphocyte predominance occurs after the first 6 to 48 hours. 
©The CSF-to-plasma glucose ratio is <0.40 in most patients. 

‘The likelihood of a positive Gram stain correlates with number of bacteria in the CSF. 

The yield of positive results is significantly reduced by prior administration of antimicrobial therapy. 
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Table 2. Causes of Bacterial Meningitis 


Infecting Organism Cases (%) Comments 


Streptococcus pneumoniae >70 Many cases caused by serotypes not covered by 
Pneumococcal vaccination; functionally and 
anatomically asplenic patients at greater risk 


Neisseria meningitidis 12 Can be transmitted through droplet exposure; 
functionally and anatomically asplenic patients at 
greater risk 


Group B streptococci 7 Persons with diabetes, alcoholism, malignancy, 
liver disease at risk 


Staphylococcus aureus <5 Primary infection is associated with neurosurgery 
or CNS prosthetic device; secondary infection 
arises from bacteremia 


Haemophilus influenzae 6 Decreased prevalence in the pediatric age group 
since type B conjugate vaccine; functionally and 
anatomically asplenic patients at greater risk 


Listeria monocytogenes <5 Immunosuppressed and decreased cell-mediated 
immunity (because of medications or medical 
conditions) as well as age (very old and very 
young) are risk factors 


Gram-negative bacteria <5 Nosocomial settings; complication of neurosurgery 


CNS = central nervous system. 
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Figure 1. Management algorithm for adults suspected of having bacterial meningitis. 


Suspicion for bacterial meningitis 


| Yes 


Immunocompromise, history of CNS disease, 
new-onset seizure, papilledema, altered consciousness, 
or focal neurologic deficit; or delay in performance of 
diagnostic lumbar puncture 


No | | Yes 


Blood cultures and 
lumbar puncture 


Blood cultures 


emergently 
emergently I 
Dexamethasone + empiric PASCUA Tel + empie 
saat i p antimicrobial therapy 
antimicrobial therapy 
v 
Negative CT scan of the head 
Y v 
CSF findings c/w bacterial meningitis <———_ Perform lumbar puncture 
y Yes 
Positive CSF Gram stain 


No | | Yes 


Dexamethasone + empiric Dexamethasone + targeted 
antimicrobial therapy antimicrobial therapy 


CNS = central nervous system; c/w = consistent with; CSF = cerebrospinal fluid. 


Adapted with permission from Tunkel AR, Hartman BJ, Kaplan SL, et al. Practice guidelines for the management of bacterial meningitis. 
Clin Infect Dis. 2004 Nov 1;39(9):1270. [PMID: 15494903] Copyright 2004 Oxford University Press. 
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Table 3. Antibiotic Management of Bacterial Meningitis 


Clinical Characteristics Empiric Antibiotic Regimen 


Immunocompetent host age <50 y with community- 
acquired bacterial meningitis 


V ceftriaxone or cefotaxime plus IV vancomycin 


Patient age >50 y or those with altered cell-mediated 


V ampicillin (Listeria coverage) plus IV ceftriaxone or 
immunity 


cefotaxime plus IV vancomycin 


Allergies to B-lactams V moxifloxacin instead of cephalosporin 


V trimethoprim-sulfamethoxazole instead of ampicillin 


Hospital-acquired bacterial meningitis V vancomycin plus either IV ceftazidime, cefepime, or 


meropenem 


Neurosurgical procedures V vancomycin plus either IV ceftazidime, cefepime, or 


meropenem 
n,n 
IV = intravenous. 
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Table 4. Predisposing Conditions, Causative Agents, and Empiric Antimicrobial Therapy 
in Patients with Bacterial Brain Abscess 


Predisposing Condition 


Usual Causative Agents 


Empiric Antimicrobial Therapy 


Otitis media or mastoiditis 


Sinusitis 


Dental sepsis 


Penetrating trauma or after 
neurosurgery 


Lung abscess, empyema, 
bronchiectasis 


Endocarditis 


Hematogenous spread from 
pelvic, intra-abdominal, or 
gynecologic infections 
Immunocompromised patients 
HIV-infected patients 


Streptococci (aerobic or anaerobic), 
Bacteroides species, Prevotella species, 
Enterobacteriaceae 


Streptococci, Bacteroides species, 
Enterobacteriaceae, Staphylococcus 
aureus, Haemophilus species 


Mixed Fusobacterium, Prevotella, and 
Bacteroides species; streptococci 


S. aureus, streptococci, 
Enterobacteriaceae, Clostridium species 


Fusobacterium, Actinomyces, 
Bacteroides, and Prevotella species; 
streptococci; Nocardia species 


S. aureus, streptococci 


Enteric gram-negative bacteria, 
anaerobic bacteria 


Listeria species, fungal organisms 
(Cryptococcus neoformans), or parasitic 
or protozoal organisms (Toxoplasma 
gondii); Aspergillus, Coccidioides, and 
Nocardia species 


Metronidazole plus a third-generation 
cephalosporin? 


Metronidazole plus a third-generation 
cephalosporin?” 


Penicillin plus metronidazole 


Vancomycin plus a third-generation 
cephalosporin** 


Penicillin plus metronidazole plus a 
sulfonamide 


Vancomycin plus gentamicin 


Metronidazole plus a third-generation 
cephalosporin®”* 


Metronidazole plus a third-generation 
cephalosporin?*%©; antifungal or 


antiparasitic agent 


2 
*Cefotaxime or ceftriaxone; the fourth-generation cephalosporin cefepime may also be used. 


badd vancomycin if infection caused by methicillin-resistant Staphylococcus aureus is suspected. Vancomycin can then be 
transitioned to antistaphylococcal p-lactam (oxacillin-nafcillin)-penicillin if methicillin-sensitive Staphylococcus aureus is confirmed. 


“Use ceftazidime or cefepime if infection caused by Pseudomonas aeruginosa is suspected. Meropenem can also be used for 


antipseudomonal coverage. 


4Use trimethoprim-sulfamethoxazole if infection caused by Nocardia species is suspected. 
Use ampicillin if infection caused by Listeria species is suspected. 


NOTE: If predisposing condition is unknown, empiric treatment should include vancomycin plus metronidazole and third-generation 


cephalosporin. 
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Table 5. Selected Viral Causes of Acute Encephalitis 


Organism Epidemiology and Clinical Laboratory Treatment 
Transmission Features Diagnosis 
Herpes Reactivation of latent Fever, altered Herpes simplex virus Acyclovir (IV) 


simplex virus 
type 1 


Varicella 


zoster virus 


Enterovirus 


West Nile 
virus 


Rabies virus 


virus 


Can occur at time of 
acute infection or 
reactivation, increased 
risk in HIV 


Typically late summer- 
fall 


Mosquito-borne 
(summer/fall) 


Bite from infected animal 
(most commonly bat) 


mental status, 
temporal lobe 
seizures 


Cutaneous lesions 
variably present 


Fever, altered 
mental status, 
variable rash or oral 
lesions 


Fevers, altered 
mentation with or 
without muscle 
weakness, 
(including acute 
asymmetric flaccid 
paralysis); seizures 
rare 


Paresthesia at site 
of inoculation, 
hydrophobia, 
progressive 
obtundation 


type 1 PCR on CSF? 


Varicella zoster virus PCR 
on CSF, CSF antibodies 
(if vasculitis suspected) 


Enterovirus PCR on CSF 


West Nile virus IgM 
antibody on CSF 


Nape of neck skin biopsy 
for 
immunohistochemistry 
Rabies PCR of saliva or 
CSF (testing coordinated 
with local health 
department) 


Acyclovir (IV) 


Supportive care 


Supportive care 


Supportive care; 
prophylaxis of close 
contacts 


CSF = cerebrospinal fluid; IV = intravenous; PCR = polymerase chain reaction. 


*Herpes simplex virus PCR result can be negative at the time of initial presentation; must repeat test on a second CSF sample in 3- 


7 days if clinical suspicion remains high. 
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Figure 2. Brain MRI exhibiting right temporal lobe enhancement (arrow) in a patient with 
herpes simplex encephalitis. 
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Table 6. Cellulitis Pathogens and Associated Risk Factors and Clinical Signs 


Pathogen Risk Factor Comment 

Aeromonas hydrophila Contact with or participation in Cellulitis is nonspecific in clinical appearance; minor 
recreational sports in fresh trauma to skin usually leads to inoculation of 
water lakes, streams, or rivers organism 


(including brackish water) 
Contact with medicinal leeches 


Vibrio vulnificus, other Vibrio Contact with salt water or May cause cellulitis through direct inoculation into 
species brackish water or contact with skin or may be ingested, leading to bacteremia with 
drippings from raw seafood secondary skin infection 


Hallmark is hemorrhagic bullae in area of cellulitis 


Erysipelothrix rhusiopathiae Contact with saltwater marine Cellulitis usually involves the hand or fingers and in 
life (also associated with those handling fish, shellfish, or, occasionally, poultry 
freshwater fish); contact with or meat contaminated with bacterium 
infected animals such as swine Causes erysipeloid disease 
and poultry 

Pasteurella multocida Contact primarily with cats Cellulitis occurs as a result of cat scratch or bite 

Capnocytophaga canimorsus Contact primarily with dogs Cellulitis and sepsis particularly in patients with 

functional or anatomic asplenia 

Bacillus anthracis Contact with infected animals Edematous pruritic lesion with central eschar; spore- 
or animal products forming organism 


Target of bioterrorism 


Francisella tularensis Contact with or bite from Ulceroglandular syndrome characterized by ulcerative 
infected animal (particularly lesion with central eschar and localized tender 
cats) or arthropod bites lymphadenopathy; constitutional symptoms are often 
(particularly ticks) present 

Mycobacterium marinum Contact with fresh water or salt Lesion often trauma-associated and often involving 
water, including fish tanks and upper extremity; papular lesions become ulcerative 
swimming pools at site of inoculation; ascending lymphatic spread can 


be seen (“sporotrichoid” appearance); systemic 
toxicity usually absent 


Mycobacterium fortuitum Exposure to freshwater Multiple boils; razor shaving strongly associated 
footbaths/pedicures at nail 
salons; infection following 
augmentation mammoplasty 
and open heart surgery 
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Table 7. Diagnostic Criteria for Staphylococcal Toxic Shock Syndrome 


Fever >38.9 °C (102.0 °F) 

Systolic blood pressure <90 mm Hg 

Diffuse macular rash with subsequent desquamation, especially on palms and soles 

Involvement of three of the following organ systems: 
Gastrointestinal (nausea, vomiting, diarrhea) 
Muscular (severe myalgia or fivefold or greater increase in serum creatine kinase level) 
Mucous membrane (hyperemia of the vagina, conjunctivae, or pharynx) 
Kidney (blood urea nitrogen or serum creatinine level at least twice the upper limit of normal) 
Liver (bilirubin, aspartate aminotransferase or alanine aminotransferase concentration twice the upper limit of normal) 
Blood (platelet count <100,000/yL [100 x 10°/L]) 
Central nervous system (disorientation without focal neurologic signs) 


Negative results on serologic testing for Rocky Mountain spotted fever, leptospirosis, and measles; negative cerebrospinal 


fluid cultures for organisms other than Staphylococcus aureus 
SY 


Adapted with permission from Moreillon P, Que YA, Glauser MP. Staphylococcus aureus. In: Mandell GL, Dolin R, Bennett JE, eds. 
Principles and Practice of Infectious Disease. 6th ed. Philadelphia, PA: Churchill Livingstone; 2005:2331. Copyright 2005, Elsevier. 
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Table 8. Diagnostic Criteria for Streptococcal Toxic Shock Syndrome 


Definite case: 


Isolation of GABHS from a sterile site 


Probable case: 


Isolation of GABHS from a nonsterile site 


Hypotension: 


The presence of two of the following findings: 
Kidney (acute kidney injury or failure) 
Liver (elevated aminotransferase concentrations) 
Skin (erythematous macular rash, soft tissue necrosis) 
Blood (coagulopathy, including thrombocytopenia and disseminated intravascular coagulation) 


Pulmonary (acute respiratory distress syndrome) 


GABHS = group A B-hemolytic streptococci. 
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Table 9. Definition of Systemic Inflammatory Response Syndrome 


Presence of two or more of the following in the absence of other known causes: 


Temperature >38.0 °C (100.4 °F) or <36.0 °C (96.8 °F) 

Heart rate >90/min 

Respiration rate >20/min or arterial PCO. <32 mm Hg (4.3 kPa) 

Leukocyte count >12,000/uL (12 x 10°/L) or <4,000/uL (4 x 10°/L) or with 10% bands 
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Table 10. Possible Microbial Causes of Community-Acquired Pneumonia 


Characteristics | Commonly Encountered Pathogens 


Clinical 
Presentation 


Aspiration Gram-negative enteric pathogens, oral anaerobes 


Cough >2 Bordetella pertussis 
weeks with 

whoop or 

posttussive 

vomiting 


Lung cavity Community-associated methicillin-resistant Staphylococcus aureus, oral anaerobes, endemic fungal 
infiltrates pathogens, Mycobacterium tuberculosis, atypical mycobacteria 


Epidemiology 
or Risk Factor 


Alcoholism Streptococcus pneumoniae, oral anaerobes, Klebsiella pneumoniae, Acinetobacter species, M. tuberculosis 
COPD and/or Haemophilus influenzae, Pseudomonas aeruginosa, Legionella species, S. pneumoniae, Moraxella 
smoking catarrhalis, Chlamydophila pneumoniae 

Exposure to Histoplasma capsulatum 

bat or bird 

droppings 

Exposure to Chlamydophila psittaci 

birds 

Exposure to Francisella tularensis 

rabbits 

Exposure to Coxiella burnetii 


farm animals or 
parturient cats 


Exposure to Hantavirus 

rodent excreta 

HIV infection S. pneumoniae, H. influenzae, M. tuberculosis 

(early) 

HIV infection S. pneumoniae, H. influenzae, M. tuberculosis, Pneumocystis jirovecii, Cryptococcus species, 

(late) Histoplasma species, Aspergillus species, atypical mycobacteria (especially Mycobacterium kansasii), 
P. aeruginosa 

Hotel or cruise Legionella species 

ship stay in 

previous 2 

weeks 

Travel or Coccidioides species, hantavirus 

residence in 

southwestern 


United States 


Travel or Burkholderia pseudomallei 
residence in 

Southeast and 

East Asia 


Travel or Middle Eastern respiratory syncytial virus (MERS-CoV) 
residence in (or 

exposure to an 

ill traveler from) 

the Middle East 


Influenza Influenza, S. pneumoniae, S. aureus, H. influenzae 
activity in 

community 

Injection drug S. aureus, anaerobes, M. tuberculosis, S. pneumoniae 
use 

Endobronchial Anaerobes, S. pneumoniae, H. influenzae, S. aureus 
obstruction 

Bronchiectasis Burkholderia cepacia, P. aeruginosa, S. aureus 

or cystic fibrosis 

Bioterrorism Bacillus anthracis, Yersinia pestis, Francisella tularensis 


Adapted with permission from Mandell LA, Wunderink RG, Anzueto A, et al; Infectious Diseases Society of America; American 
Thoracic Society. Infectious Diseases Society of America/American Thoracic Society consensus guidelines on the management of 
community-acquired pneumonia in adults. Clin Infect Dis. 2007 Mar 1;44(suppl 2):S27-72. [PMID: 17278083] Copyright 2007, 
Oxford University Press. 
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Table 11. IDSA/ATS Minor Criteria for Severe Community-Acquired Pneumonia 


Clinical Criteria 


Confusion (new-onset disorientation to person, place, or time) 
Hypothermia (core temperature <36.0 °C [96.8 °F]) 
Respiration rate >30/min? 

Hypotension necessitating aggressive fluid resuscitation 


Multilobar pulmonary infiltrates 


Laboratory Criteria 


Arterial PO2/FI02 ratio <250° 

Leukopenia (<4000 cells/uL [4.0 x 10°/L]) 
Thrombocytopenia (<100,000 platelets/yL [10 x 10°/L]) 
Blood urea nitrogen >20 mg/dL (7.1 mmol/L) 


IDSA/ATS = Infectious Diseases Society of America/American Thoracic Society; PO2/FIO2 = partial pressure of oxygen/fraction of 
inspired oxygen. 
aA patient who requires noninvasive positive-pressure ventilation should be considered to meet this criterion. 


Reprinted with permission from Mandell LA, Wunderink RG, Anzueto A, et al; Infectious Diseases Society of America; American 
Thoracic Society. Infectious Diseases Society of America/American Thoracic Society consensus guidelines on the management of 
community-acquired pneumonia in adults. Clin Infect Dis. 2007 Mar 1;44(suppl 2):S27-72. [PMID: 17278083] Copyright 2007, 
Oxford University Press. 
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Table 12. Antibiotic Therapy for Community-Acquired Pneumonia in Outpatients 


Risk Factors Treatment 

Previously healthy and no risk factor(s) for drug-resistant Macrolide (azithromycin, clarithromycin, or erythromycin) or 
Streptococcus pneumoniae doxycycline 

Risk factor(s) for drug-resistant S. pneumoniae or Respiratory fluoroquinolone (moxifloxacin, gemifloxacin, or 
underlying comorbidities? levofloxacin) or B-lactam? plus a macrolide or doxycycline 


*Comorbid conditions (chronic heart, lung, liver, or kidney disease; diabetes mellitus; alcoholism; malignancies; asplenia; and 
immunosuppressive conditions or use of immunosuppressive drugs), recent (within 3 months) antimicrobial use, or residence in 
regions with a high rate (>25%) of infection with high-level (minimum inhibitory concentration >16 pg/mL) macrolide-resistant S. 
pneumoniae. 

’Amoxicillin, 1 g every 8 hours, or amoxicillin-clavulanate, 2 g every 12 hours (preferred), or cefpodoxime or cefuroxime, 500 mg 
twice daily (alternative). 
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Table 13. Empiric Antibiotic Therapy for Community-Acquired Pneumonia in Inpatients 


Inpatient Setting Treatment 
Medical ward B-lactam? plus a macrolide or doxycycline; or respiratory 
fluoroquinolone (moxifloxacin, gemifloxacin or levofloxacin) 
ICU B-lactam? plus either azithromycin or a fluoroquinolone‘; if 
penicillin allergic, a respiratory fluoroquinolone’ plus 
aztreonam® 
If risk factor(s) for Pseudomonas aeruginosa or gram- Antipseudomonal B-lactam with pneumococcal coverage 
negative rods on sputum Gram stain (cefepime, imipenem, meropenem, or piperacillin- 


tazobactam) plus ciprofloxacin or levofloxacin (750 mg); or 
antipseudomonal B-lactam with pneumococcal coverage 
plus an aminoglycoside plus azithromycin; or 
antipseudomonal® B-lactam with pneumococcal coverage 
plus an aminoglycoside plus a respiratory fluoroquinolone 


If risk factor(s) for CA-MRSA, cavitary infiltrates, or Add vancomycin or linezolid to B-lactam? plus either 


compatible sputum Gram stain azithromycin or a fluoroquinolone 
Ce 


CA-MRSA = community-associated methicillin-resistant Staphylococcus aureus. 


*Cefotaxime, ceftriaxone, or ampicillin; ertapenem is an alternative in patients with an increased risk for enteric gram-negative 
pathogens (not P. aeruginosa). 


’Cefotaxime, ceftriaxone, or ampicillin-sulbactam. 

“Moxifloxacin, gemifloxacin, ciprofloxacin, or levofloxacin. 
4mMoxifloxacin, gemifloxacin, or levofloxacin. 

*Aztreonam can be used in a patient with a severe B-lactam allergy. 
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Figure 3. Geographic distribution of cases of Lyme disease in the United States, 2013. 


1 dot placed randomly within county of residence for each confirmed case 


One dot is placed randomly within county of residence for each confirmed case. 


Reproduced from Centers for Disease Control and Prevention. Reported cases of Lyme disease - United States, 2013. http://www.cdc. 
gov/lyme/stats/maps/map2013.html. Updated March 4, 2015. Accessed June 30, 2015. 
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Figure 4. The life cycles of three hard tick species that spread disease. 


Blacklegged Tick (Ixodes scapularis) 


Lone Star Tick (Amblyomma americanum) 


Kx. 


Dog Tick (Dermacentor variabilis) 


Ke 


Reproduced from Centers for Disease Control and Prevention. Life cycle of hard ticks that spread disease. http://www.cdc.gov/ticks/ 
life_cycle_and_hosts.html. Updated February 3, 2014. Accessed June 30, 2015. 
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Table 14. Clinical Manifestations and Diagnostic Testing for Lyme Disease 


Stage Onset After Signs/Symptoms Diagnosis Treatment 
Inoculation 
Localized Single erythema migrans at Clinical Oral doxycycline?, 
site of inoculation amoxicillin, or 
cefuroxime axetil 
Early Weeks to months Multiple erythema migrans, Clinical (serologic Same as for 


disseminated 


Late disseminated 


Months to years 


often with fever, headache, 
myalgias 


Heart block, myocarditis 


Cranial nerve palsies, 
meningitis 


Oligoarticular arthritis 


Encephalopathy or 
encephalomyelitis 


testing can 
support 
diagnosis) 


Serologic testing 


Serologic testing 


Serologic testing, 
PCR of synovium 
or synovial fluid 


Serologic testing, 
intrathecal 
antibody, CSF 
PCR 


localized 


First-degree heart 
block: same as for 
localized 


Higher-grade heart 
block: ceftriaxone 
or intravenous 
penicillin G 


Facial nerve palsy: 
doxycycline? 
Other neurologic 
manifestations: 
ceftriaxone or 
intravenous 
penicillin G 


Doxycycline? or 
amoxicillin; 
intravenous 
ceftriaxone for 
recurrent 
symptoms 


Ceftriaxone or 
intravenous 
penicillin G 


CSF = cerebrospinal fluid; PCR = polymerase chain reaction. 
Doxycycline should not be used in pregnancy; instead, a B-lactam antibiotic should be used. 
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Figure 5. An erythema migrans lesion characteristic of Lyme disease. 


These lesions are often found near the axilla, inguinal region, popliteal fossa, or at the belt line. Lesions typically expand over time and, 
when large enough, often demonstrate central clearing. Some will have more complex configurations, such as a target or bull’s eye, as 
seen in this patient. 


Figure courtesy of Karen Bloch, MD 
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Figure 6. Two-tiered antibody testing for Lyme disease. 


Symptoms suggestive of Lyme disease 


Vv 
Initial test: ELISA or IFA 


Negative 


Y 


Positive or equivocal 


Symptoms present <30 days? 


y 


Symptoms present <30 days? 


Consider retesting on a 
convalescent sample if 
no alternative diagnosis 


IgG 
Western blot 


bA 


Positive 


| 


Vv Vv 
No Yes 
Vv Vv 
Consider alternative IgM and IgG 
diagnosis Western blot 
A 
Vv 
Negative 
Vv 
No evidence of infection 


with Borrelia burgdorferi 


Current or previous infection 
with Borrelia burgdorferi 


ELISA = enzyme-linked immunosorbent assay; IFA = immunofluorescence assay. 
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Figure 7. Babesia sp. trophozoites visualized as intraerythrocytic ring forms. 


= —<—<— u 
Reproduced from Centers for Disease Control and Prevention, DPDx. Babesiosis. http://www.cdc.gov/dpdx/babesiosis/gallery.html#thin- 


blood. Updated November 29, 2013. Accessed June 30, 2015. 
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Figure 8. Morulae (arrow), 


appearing as basophilic inclusion bodies in leukocytes of a patient with ehrlichiosis. 
Figure courtesy of Charles Stratton, MD 
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Figure 9, Petechial skin eruption on the lower extremity of a patient with Rocky Mountain 
spotted fever. 
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Table 15. Interpretation of Tuberculin Skin Test Results 


Criteria for Tuberculin Positivity by Risk Group 


25 mm Induration 210 mm Induration 215 mm Induration 
HIV-positive persons Recent (<5 years) arrivals from high- All others with no risk factors for TB 
Recent contacts of persons with active prevalence countries 

TB Injection drug users 

Persons with fibrotic changes on chest Residents or employees of high-risk 

radiograph consistent with old TB congregate settings: prisons and jails, 


nursing homes and other long-term 
facilities for the elderly, hospitals and 
other health care facilities, residential 
facilities for patients with AIDS, 
homeless shelters 


Mycobacteriology laboratory 
personnel; persons with clinical 
conditions that put them at high risk 
for active disease; children aged <4 
years or exposed to adults in high-risk 


categories 
e 


TB = tuberculosis infection. 


Patients with organ transplants and 
other immunosuppressive conditions 
(receiving the equivalent of 215 mg/d 
of prednisone for >4 weeks) 
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Figure 10. Chest radiograph demonstrating upper-lobe infiltrates and cavitation consistent 
with reactivation pulmonary tuberculosis. 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


Table 16. Treatment Regimens for Latent Tuberculosis Infection 


Drugs Duration Dose? Frequency Total Doses 


Isoniazid 9 months 5 mg/kg Daily 270 
Maximum dose: 300 mg 


15 mg/kg Twice weekly? 76 
Maximum dose: 900 mg 


6 months 5 mg/kg Daily 180 
Maximum dose: 300 mg 
15 mg/kg Twice weekly? 52 
Maximum dose: 900 mg 
Isoniazid and 3 months Isoniazid“*: 15 mg/kg rounded up to the Once weekly” 12 
rifapentine nearest 50 or 100 mg; 900 mg maximum 


Rifapentine®*: 

10.0-14.0 kg: 300 mg 
14.1-25.0 kg: 450 mg 
25.1-32.0 kg: 600 mg 
32.1-49.9 kg: 750 mg 
250.0 kg: 900 mg maximum 


Rifampin 4 months 10 mg/kg Daily 120 
Maximum dose: 600 mg 


*Doses listed are for adults. 


Intermittent regimens must be provided by directly observed therapy in which a health care worker observes the ingestion of 
medication. 


“Isoniazid is formulated in 100-mg and 300-mg tablets. Rifapentine is formulated in 150-mg tablets in blister packs that should be 
kept sealed until use. 


4For isoniazid and rifapentine, doses listed are for anyone older than 12 years. 


Adapted from Centers for Disease Control and Prevention. Latent Tuberculosis Infection: A Guide for Primary Health Care Providers. 
Treatment of Latent TB Infection. Table 2. Choosing the Most Effective LTBI Treatment Regimen. 
http://www.cdc.gov/tb/publications/Itbi/treatment.htm#2. Accessed June 30, 2015. 
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Table 17. Tuberculosis Treatment Regimens 


Treatment Phase Preferred Regimen Alternative Regimens 
Initial Daily INH, RIF, PZA, and EMB? for 56 doses Daily INH, RIF, PZA, and EMB? for 14 doses (2 weeks), 
(8 weeks) then twice weekly for 12 doses (6 weeks) 
Thrice-weekly INH, RIF, PZA, and EMB? for 24 doses (8 
weeks) 
Continuation Daily INH and RIF for 126 doses (18 weeks) Twice-weekly INH and RIF for 36 doses (18 weeks) 
Or Thrice-weekly INH and RIF for 54 doses (18 weeks) 
Twice-weekly INH and RIF for 36 doses (18 
weeks) 


EMB = ethambutol; INH = isoniazid; PZA = pyrazinamide; RIF = rifampin. 
*EMB can be discontinued if drug susceptibility studies demonstrate susceptibility to first-line drugs. 


Note: A continuation phase of once-weekly INH/rifapentine can be used for patients who are HIV negative who do not have 
cavitary lesions on the chest film and who have negative acid-fast bacilli smears at the completion of the initial phase of treatment. 


Source: Tuberculosis. Treatment for TB Disease. Table 1. Basic TB Disease Treatment Regimens. 
http://www.cdc.gov/tb/topic/treatment/tbdisease.htm. Accessed August 27, 2014. 
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Table 18. Antituberculous Drugs 


Agent Adverse Effects Notes 


First-Line Medications 


Isoniazid Rash; liver enzyme elevation; Hepatitis risk increases with age and alcohol consumption. 
hepatitis; peripheral Pyridoxine may prevent peripheral neuropathy. Adjust for 
neuropathy; lupus-like kidney injury. 
syndrome 

Pyrazinamide Hepatitis; rash; GI upset; May make glucose control more difficult in patients with 
hyperuricemia diabetes. Adjust for kidney injury. 

Rifampin Hepatitis; rash; GI upset Contraindicated or should be used with caution when 


administered with protease inhibitors and nonnucleoside 
reverse transcriptase inhibitors. Do not administer to 
patients also taking saquinavir/ritonavir. Colors body fluids 


orange. 
Rifabutin Rash; hepatitis; Dose adjustment required if taken with protease inhibitors 
thrombocytopenia; severe or nonnucleoside reverse transcriptase inhibitors. Monitor 
arthralgia; uveitis; leukopenia for decreased antiretroviral activity and for rifabutin 
toxicity. 
Rifapentine Similar to rifampin Contraindicated in patients who are HIV positive 


(unacceptable rate of failure/relapse). 


Ethambutol Optic neuritis; rash Baseline and periodic tests of visual acuity and color 
vision. Patients are advised to call immediately if visual 
acuity or color vision changes. Adjust for kidney injury. 


Second-Line Medications’? 


Streptomycin Auditory, vestibular, and kidney Avoid or reduce dose in adults age >59 years. Monitor 

toxicity hearing and kidney function test results. Adjust for kidney 
injury. 

Cycloserine Psychosis; convulsions; Pyridoxine may decrease CNS adverse effects. Measure 
depression; headaches; rash; drug serum levels. 
drug interactions 

Capreomycin Kidney, vestibular, and auditory Monitor hearing and kidney function test results. Adjust for 
toxicity kidney injury. 

Ethionamide GI upset; hepatotoxicity; May cause hypothyroidism. 
hypersensitivity 

Kanamycin and Auditory, vestibular, and kidney Not approved by the FDA for TB treatment. Monitor 

amikacin toxicity vestibular, hearing, and kidney function. 

Levofloxacin, GI upset; dizziness; Not approved by the FDA for TB treatment. Should not be 

moxifloxacin hypersensitivity; drug used in children. 
interactions 

Para- GI upset; hypersensitivity; May cause hypothyroidism, especially if used with 

aminosalicylic hepatotoxicity ethionamide. Measure liver enzymes. 

acid 

Bedaquiline Nausea, joint pain, headache, FDA-approved oral agent for MDR pulmonary TB treatment 
elevated aminotransferases, indicated for combination therapy when other alternatives 
hemoptysis, prolonged QT are not available. Novel mechanism of action inhibits 
interval mycobacterial adenosine triphosphate synthase. Should be 


given as directly observed therapy. 


CNS = central nervous system; GI = gastrointestinal; MDR = multidrug resistant; TB = tuberculosis. 
*Use these drugs in consultation with a clinician experienced in the management of drug-resistant TB. 
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Table 19. Clinical Syndromes Caused by Selected Nontuberculous Mycobacteria 


NTM Species Disseminated Lymphadenitis Lung Skin and Soft 
Tissue 

M. abscessus X X 

M. avium complex xX X xX 

M. chelonae X X 

M. fortuitum X X 

M. genavense X 

M. haemophilum xX X xX 

M. kansasii X X 

M. malmoense X X 

M. marinum X 

M. mucogenicum X 

M. scrofulaceum X 

M. simiae X X 

M. ulcerans X 

M. xenopi X X 


NTM = nontuberculous mycobacteria. Genus for all organisms is Mycobacteria. 
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Table 20. Diagnostic Criteria for Nontuberculous Mycobacterial Lung Disease 


Criteria Findings 

Clinical and Evidence of pulmonary symptoms and abnormal findings on chest imaging studies (nodular or 
imaging cavitary lung lesions on radiographs or high-resolution CT scans), with exclusion of other possible 
criteria causes 

Laboratory Positive isolation of NTM from at least two separate sputum samples OR 

oo Positive isolation of NTM from at least one bronchoalveolar lavage sample OR 

criteria 


Histopathologic demonstration of AFB and/or granulomatous disease with a positive culture for NTM 
from lung tissue specimen; or histopathologic demonstration of AFB and/or granulomatous disease 
on lung tissue specimen with a positive culture for NTM from one or more sputum samples or 
bronchoalveolar lavage sample 


Other The isolation of an unusual NTM species or of an NTM species that is usually a contaminant should 
considerations prompt consultation with an infectious diseases or pulmonary specialist 
The suspicion of NTM lung disease that does not fulfill the above diagnostic criteria should prompt 
follow-up until a definitive diagnosis is made or excluded 


Whether to treat pulmonary infections due to NTM should be based on the potential benefits and 
risks for individual patients 


AFB = acid-fast bacilli; NTM = nontuberculous mycobacteria. 


Reprinted with permission of the American Thoracic Society. Griffith DE, Aksamit T, Brown-Elliott BA, et al; the ATS Mycobacterial 
Diseases Subcommittee; American Thoracic Society; Infectious Disease Society of America. An official ATS/IDSA statement: 
diagnosis, treatment, and prevention of nontuberculous mycobacterial diseases. Am J Respir Crit Care Med. 2007;175(4):367-416. 
[Erratum in: Am J Respir Crit Care Med. 2007;175(7):744-45 (dosage error in article text)]. [PMID: 17277290] Copyright © 2015 
American Thoracic Society. Disclaimer: This document was published in 2007 and is currently in revision. Certain aspects of this 
document may be out of date and caution should be used when applying these in clinical practice or other usages. 
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Figure 11. Disseminated candidiasis to the retina. 


Candida endophthalmitis is characterized by focal, white, infiltrative, often mound-like lesions on the retina. Endophthalmitis is a bacterial 
or fungal infection within the eye not caused by viruses or parasites. 
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Table 21. Therapy for Common Systemic Fungal Infections 


Infection Therapy of Choice Alternatives 


Candidemia Echinocandin® Fluconazole, voriconazole, lipid 
formulation of amphotericin B 


Invasive aspergillosis Voriconazole Lipid formulation of amphotericin B, 
echinocandins, posaconazole, 
itraconazole, isavuconazonium 


Allergic bronchopulmonary aspergillosis Itraconazole or voriconazole 


Aspergilloma (fungus ball) Itraconazole, voriconazole, 
posaconazole 


Mucormycosis Liposomal amphotericin B, Posaconazole, isavuconazonium 
high-dose amphotericin B 
deoxycholate 


Table 21. Therapy for Common Systemic Fungal Infections 


Infection 


Therapy of Choice 


Alternatives 


Cryptococcal meningitis 
Patients with AIDS 


Transplant recipients 


Patients without HIV/AIDS 
or transplantation 


Nonmeningeal cryptococcosis 
Blastomycosis 
Cutaneous/pulmonary/extrapulmonary 


CNS 


Histoplasmosis 
Mild to moderate acute pulmonary? 


Moderately severe to severe pulmonary 


Acute progressive disseminated 


Coccidioidomycosis 
Pulmonary (patient at low risk) 
Primary pulmonary (patient at high risk)*° 


Severe coccidioidal pneumonia or 
disseminated disease 


Coccidioidal meningitis 


Cutaneous sporotrichosis 


Induction period: amphotericin B 
and flucytosine for 2 weeks 


Consolidation period: oral 
fluconazole for 8 weeks 


Maintenance period: oral 
fluconazole for 21 year 


Induction period: Lipid 
formulation of amphotericin B 
and flucytosine for 2 weeks 


Consolidation period: oral 
fluconazole for 8 weeks 
Maintenance period: oral 
fluconazole for 6 months to 1 year 


Induction period: amphotericin B 
and flucytosine for 24 weeks 


Consolidation period: oral 
fluconazole for 8 weeks 


Maintenance period: oral 
fluconazole for 6-12 months 


Fluconazole 


Lipid formulation of 
amphotericin B followed 
by itraconazole 


Lipid formulation of 
amphotericin B followed 
by fluconazole 


Itraconazole 


Lipid formulation of 
amphotericin B followed 
by itraconazole 


Lipid formulation of 
amphotericin B followed 
by itraconazole 


No treatment indicated 
Itraconazole, fluconazole 


Conventional or lipid formulation 
of amphotericin B until improved, 
then itraconazole or fluconazole 


Fluconazole 


Itraconazole 


Induction period: amphotericin B 
and fluconazole, fluconazole 

and flucytosine, or fluconazole 
monotherapy 


Induction period: lipid formulation of 
amphotericin B or amphotericin B 
deoxycholate for 4-6 weeks 


Induction period: amphotericin B 
for 26 weeks 


Itraconazole, amphotericin B 
plus flucytosine 


Itraconazole, fluconazole 


Itraconazole, voriconazole 


Conventional amphotericin B 


Conventional or lipid formulation 
of amphotericin B plus intrathecal 
amphotericin B or itraconazole, 
or voriconazole 


CNS = central nervous system. 


*Anidulafungin, caspofungin, or micafungin; no preference among the three available agents. 


Not sufficiently ill to require hospitalization. 


“Factors include HIV/AIDS, solid organ transplantation, high-dose glucocorticoids, anti-tumor necrosis factor therapy, 
lymphoma, chemotherapy, pregnancy, diabetes mellitus, and African or Philippine ancestry. 
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Figure 12. Aspergillosis. Chest CT scan demonstrates evidence of the halo sign, 


ee I 


which is an area of low attenuation surrounding a nodule, reflecting hemorrhage into the tissues surrounding the fungus. 
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Figure 13. Cryptococcosis. Skin lesions, which are molluscum-like, are characteristic of 
disseminated cryptococcosis. 
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Table 22. Treatment of Chlamydia trachomatis and Neisseria gonorrhoeae 
Infections and Their Complications 


Clinical 
Syndrome 


Preferred Regimen 


Alternative Regimen 


Cervicitis and 
urethritis 
(empiric 
therapy) 


Chlamydia 
cervicitis, 
urethritis, or 
proctitis 


Gonococcal 
cervicitis, 
urethritis, or 
proctitis and 
pharyngeal 
infection? 


Disseminated 
gonococcal 
infection‘ 


Pelvic 
inflammatory 
disease 


Parenteral 
therapy? 


Oral/IM 
therapy 


Epididymitis® 


Ceftriaxone, 250 mg IM single 
dose, plus azithromycin, 1 g PO 
single dose (preferred), or 
doxycycline 100 mg PO twice 
daily for 7 days 


Azithromycin, 1 g PO single 
dose, or doxycycline, 100 mg 
PO twice daily for 7 days 


Ceftriaxone, 250 mg IM single 
dose, plus azithromycin, 1 g PO 
single dose (preferred), or 
doxycycline, 100 mg PO twice 
daily for 7 days 


Ceftriaxone, 1 g IM or IV 
every 24h 


Cefotetan, 2 g every 12 h, or 
cefoxitin, 2 g every 6 h, plus 
doxycycline, 100 mg PO or IV 
every 12 h, or clindamycin, 
900 mg every 8 h, plus 
gentamicin, 2 mg/kg loading 
dose followed by 1.5 mg/kg 
every 8 hours or a single daily 
dose of 3-5 mg/kg/d 


Ceftriaxone, 250 mg IM single 
dose, plus doxycycline, 100 mg 
PO twice daily for 14 days with 
or without metronidazole, 

500 mg PO twice daily for 14 
days, or cefoxitin, 2 g IM single 
dose, with probenecid, 1 g PO, 
plus doxycycline, 100 mg PO 
every 12 h for 14 days, with or 
without metronidazole, 500 mg 
PO twice daily for 14 days 


Ceftriaxone, 250 mg IM single 
dose, plus doxycycline, 100 mg 
PO twice daily for 10 days 


Cefixime, 400 mg PO single dose, plus doxycycline’, 
100 mg PO twice daily for 7 days 


Erythromycin base, 500 mg PO four times daily, or 
erythromycin ethylsuccinate, 800 mg PO four times daily, or 
levofloxacin, 500 mg PO daily, or 

ofloxacin, 300 mg PO twice daily for 7 days 


Cefixime, 400 mg PO single dose, plus azithromycin, 
1 g PO single dose (preferred), or doxycycline, 
100 mg PO twice daily for 7 days 


Test of cure of Neisseria gonorrhoeae 1 week after treatment 


Cefotaxime, 1 g IV every 8 h, or ceftizoxime, 1 g IV every 8h 


Ampicillin-sulbactam, 3 g every 6 h, plus doxycycline, 
100 mg PO or IV every 12h 


IM = intramuscularly; IV = intravenously; PO = orally. 


*Doxycyline should be avoided/used with caution in pregnant patients. Cefixime should be used only if ceftriaxone is unavailable. 
>Treatment for possible chlamydial infection is recommended for all patients diagnosed with gonorrhea. 


“Parenteral therapy should be used until clinical improvement. Uncomplicated infections can then be treated with cefixime, 400 mg twi 
Septic arthritis should be treated for 7 days with parenteral therapy. 


4patients can be switched to oral therapy within 24 to 48 hours of clinical improvement using doxycycline, 100 mg PO twice daily, with 
a total of 14 days of therapy 


“The recommended regimen for acute epididymitis likely due to enteric gram-negative organisms is levofloxacin, 500 mg PO daily, or « 
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Figure 14. Penile lesions seen in herpes simplex virus type 2. 
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Table 23. Treatment of Herpes Simplex Virus Genital Infections 


Clinical Syndrome Recommended Regimen? 

Primary infection? Acyclovir, 400 mg three times daily, or acyclovir, 200 mg five times daily, or 
famciclovir, 250 mg three times daily, or valacyclovir, 1 g twice daily; all regimens for 
7-10 days 

Recurrent infection Acyclovir, 400 mg three times daily for 5 days, or acyclovir, 800 mg twice daily for 5 


days, or acyclovir, 800 mg three times daily for 2 days, or famciclovir, 125 mg twice 
daily for 5 days, or famciclovir, 1 g twice daily for 1 day, or famciclovir, 500 mg once 
followed by 250 mg twice daily for 2 days, or valacyclovir, 500 mg twice daily for 3 
days, or valacyclovir, 1 g once daily for 5 days 


Suppressive therapy Acyclovir, 400 mg twice daily, or famciclovir, 250 mg twice daily, or valacyclovir, 500 
mg daily, or valacyclovir, 1 g daily 


2All regimens are given orally. 
’Therapy can be extended if healing is incomplete after 10 days of treatment. 


“The 500-mg dose of valacyclovir may be less effective than the 1-g dose in patients who have very frequent recurrences (210 
episodes per year). 
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Figure 15. The primary ulcerative lesion (chancre) in patients with syphilis 


develops approximately 3 weeks after infection occurs, has a clean appearance with heaped-up borders, and is usually painless. It is 
often unrecognized. The primary chancre resolves spontaneously, and the infection progresses to a more advanced stage. 
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Table 24. Treatment of Syphilis 


Stage Recommended Regimen? Alternative Regimen for Penicillin- 
Allergic Patients 
Primary and Benzathine penicillin G, 2.4 million units IM Doxycycline, 100 mg PO twice daily, or 
secondary single dose tetracycline, 500 mg PO four times daily, 
for 14 days 
Early latent Benzathine penicillin G, 2.4 million units IM Doxycycline, 100 mg PO twice daily, or 
single dose tetracycline, 500 mg PO four times daily, 
for 14 days 
Late latent or syphilis Benzathine penicillin G, 2.4 million units IM Doxycycline, 100 mg PO twice daily, or 
of unknown duration at 1-week intervals for 3 doses tetracycline, 500 mg PO four times daily, 
for 28 days 
Neurosyphilis Aqueous crystalline penicillin G, 18-24 Ceftriaxone, 2 g IM or IV daily for 10-14 
million units daily given as 3-4 million days? 


units IV every 4 h or by continuous 
infusion for 10-14 days, or procaine 
penicillin, 2.4 million units IM daily, plus 
probenecid, 500 mg PO four times daily, 
both for 10-14 days 


IM = intramuscularly; IV = intravenously; PO = orally. 


*Penicillin is the only effective antimicrobial agent for treatment of syphilis at any stage in pregnancy; therefore, pregnant 
penicillin-allergic patients should be desensitized and treated with the appropriate penicillin regimen as outlined above. 


‘Limited data are available to support the use of this alternative regimen, and the possibility of cross-reaction in penicillin-allergic 
patients must be considered. 
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Table 25. Treatment of Chancroid and Lymphogranuloma Venereum 


Clinical Entity Recommended Regimen 


Chancroid Azithromycin, 1 g PO single dose, or ceftriaxone, 250 mg IM single dose, or 
ciprofloxacin, 500 mg PO twice daily for 3 days, or erythromycin base, 500 mg 
PO three times daily for 7 days 


Lymphogranuloma venereum Doxycycline*, 100 mg PO twice daily for 21 days (preferred), or erythromycin 
base, 500 mg PO four times daily for 21 days (alternative) 


IM = intramuscularly; PO = orally. 
*Doxycyline should be avoided/used with caution in pregnant patients. 
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Figure 16. Genital warts due to human papillomavirus infection. 
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Table 26. Categories and Common Causes of Fever of Unknown Origin 


Category 


Definition 


Common Causes 


Classic 


Health care associated 


Neutropenic (immune deficient) 


HIV associated 


Temperature >38.3 °C (100.9 °F) for 
at least 3 weeks with at least 1 week 
of in-hospital investigation? 

Or 

Temperature >38.3 °C (100.9 °F) for 
at least 3 weeks that remains 
undiagnosed after 2 visits in the 
ambulatory setting? or 3 days in 
hospital 


Temperature >38.3 °C (100.9 °F) in 
patients hospitalized >72 hours but 
no fever or evidence of potential 
infection at the time of admission, and 
negative evaluation of at least 3 days 


Temperature >38.3 °C (100.9 °F) and 
neutrophil count <500/uL for >3 
days 

and negative evaluation after 48 
hours 


Temperature >38.3 °C (100.9 °F) for 
>3 weeks ( outpatients) or >3 days 
(inpatients) in patients with confirmed 
HIV infection 


Infection (endocarditis, tuberculosis, 
abscesses, complicated urinary tract 
infection), neoplasm, connective tissue 
disease 


Drug fever, septic, thrombophlebitis, 
pulmonary embolism, sinusitis, 
postoperative complications (occult 
abscesses), Clostridium difficile 
enterocolitis, device- or procedure- 
related endocarditis 


Occult bacterial and opportunistic 
fungal infections (aspergillosis, 
candidiasis), drug fever, pulmonary 
emboli, underlying malignancy; cause 
not documented in 40%-60% of cases 


Primary HIV infection, opportunistic 
infections (cytomegalovirus, 
cryptococcosis, typical and atypical 
mycobacteria, toxoplasmosis), 
lymphoma, IRIS 


IRIS = immune reconstitution inflammatory syndrome. 


*First definition of fever of unknown origin. 


’The ambulatory setting is the preferred venue for evaluation and treatment. 
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Figure 17. The complement reaction sequence and infections associated with deficiency states. 
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Redrawn with permission from Nairn R. Immunology. In: Brooks GF, Butel JS, Morse SA, eds. Jawetz, Melnick, and Adelberg’s Medical Microbi- 
ology. 23rd ed. New York: Lange Medical Books/McGraw Hill; 2004. 
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Table 27. Potential Agents of Bioterrorism 


Class A? Class B’? Class C° 
Anthrax Q fever Emerging infectious diseases 
Botulism Brucellosis Nipah virus 
Plague Glanders Hantavirus 
Smallpox Melioidosis 
Tularemia Viral encephalitis 
Viral hemorrhagic fever Typhus fever 
Ricin toxin 
Staphylococcal enterotoxin B 
Psittacosis 


Foodborne illness 
Waterborne illness 


SS 
*Greatest potential, easy dissemination or person-to-person spread, high mortality, and profound public health implications. 
PLess easily spread, fewer illnesses and deaths, fewer public health preparation measures. 

“Future ability to engineer for mass dissemination and significant mortality. 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


Figure 18. (A) “Box-car”-shaped, gram-positive Bacillus anthracis bacilli 


A 


subterminal spores of B. anthracis. (C) Black eschar lesion of cutaneous anthrax. (D) Chest radiograph of a patient with anthrax 
showing a widened mediastinum due to hemorrhagic lymphadenopathy. 
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Table 28. Class A Bioterrorism Agents 


Disease - Agent Incubation Clinical Features Treatment Prophylaxis 
Period 
Anthrax - Bacillus anthracis 1-60 days Inhalational: febrile Ciprofloxacin, Ciprofloxacin, 
respiratory distress levofloxacin, levofloxacin, 
Cutaneous: necrotic moxifloxacin, or moxifloxacin, or 
eschar doxycycline plus doxycycline 
Gastrointestinal: OHS Gr iO a 
distention, peritonitis adot onalagents 
d for 60 days 
Smallpox virus - variola virus 7-17 days Fever followed by Supportive care Vaccine if exposure 
pustular cutaneous occurred in the 
rash previous 7 days 
Plague - Yersinia pestis 1-6 days Fulminant Streptomycin or Doxycycline or 
pneumonia and gentamicin for 7 to levofloxacin for 7 
sepsis 10 days days 
Alternatives: 
doxycycline or 
levofloxacin if 
aminoglycosides 
contraindicated 
Botulism - Clostridium 2 hours to 8 Cranial nerve palsies Antitoxin and Antibotulinum 
botulinum days and descending supportive care antitoxin (equine 
flaccid paralysis serum heptavalent 
botulism toxin) 
Tularemia - Francisella 3-5 days Fever, respiratory Streptomycin or Doxycycline or 
tularensis distress, and sepsis gentamicin (severe ciprofloxacin 
disease) for 7 to 
14 days 
Doxycycline or 
ciprofloxacin 
(nonsevere 
disease) for 14 
days 
Viral hemorrhagic fevers - Variable Hemorrhage and Supportive care None available 


multiorgan failure 


Ebola and Marburg viruses 


aPenicillin, ampicillin, imipenem, meropenem, clindamycin, linezolid, rifampin, vancomycin, or clarithromycin. 
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Figure 19. Diffuse synchronous skin lesions of smallpox. 


Table 29. Immunizations for Travel? 


Recommended According to Destination, Itinerary, and Purpose of Travel 


Hepatitis A°: 1 month before travel, booster at 6-12 months 


Hepatitis B”: 0, 1 month, 6 months; accelerated schedule: 0, 1 week, 3 weeks, and 12 months (combination vaccine with 
hepatitis A available) 


Typhoid‘: Live-attenuated oral vaccine (Ty21a); 0, 2 days, 4 days, 6 days; capsular Vi polysaccharide intramuscular vaccine; 
1 dose (preferred for immunocompromised persons) 


Cholera: Killed, whole-cell-B subunit; 0, 1 week (not available in the United States) 
Rabies: Inactivated; 0, 7 days, 21-28 days 
Japanese encephalitis: Inactivated; 0, 28 days 


Tick-borne encephalitis: Inactivated; 0, 1-3 months, 9-12 months (not available in the United States) 


Required for Certain Destinations 


Yellow fever: Live attenuated; 1 dose 


Meningococcal: Quadrivalent conjugate (MenACWY), or polysaccharide (MPSV4); 1 dose; travel to Saudi Arabia during the 
Hajj 


“All patients being evaluated for travel should receive or be up to date with all scheduled immunizations, including influenza, 
Pneumococcal, tetanus-diphtheria-pertussis, polio, varicella, and zoster vaccines. See MKSAP 17 General Internal Medicine for 
routine immunization recommendations. 

>If not received as part of routine scheduled immunizations. If the vaccine series was completed as part of scheduled 
immunization, repeat immunization is not required. 

“Oral vaccine should not be administered within 24 hours of the antimalarial drug mefloquine because of the potential to decrease 
the vaccine’s immunogenicity; patients must not take any antibiotic for at least 72 hours before receiving the vaccine. 

Data from Centers for Disease Control and Prevention. CDC Health Information for International Travel 2014. New York: Oxford 
University Press; 2014. Available online at http://wwwnc.cdc.gov/travel/page/yellowbook-home-2014. Accessed December 2014. 
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Table 30. Travel-Associated Infections 


Condition 


Clinical Clues 


Febrile illnesses 


Malaria 


Dengue fever 


Typhoid fever 


Rickettsial infection 


Coxiella infection (Q fever) 


Yellow fever 


Viral hepatitis 

Mononucleosis syndrome (cytomegalovirus and Epstein- 
Barr virus) 

Brucellosis 

Leptospirosis 

Chikungunya fever 


Histoplasmosis 


Legionellosis 


Novel coronaviruses (severe acute respiratory syndrome 
[SARS], Middle Eastern respiratory syndrome [MERS-CoV]) 


Japanese encephalitis 


Hemorrhagic fever viruses (Ebola, Marburg, and Lassa) 


Rabies 


Paroxysmal fever, intraerythrocytic parasites, 
thrombocytopenia 


“Saddleback” (biphasic) fever pattern, frontal headache, 
lumbosacral pain, extensor surface petechiae 


Prolonged fever, diarrhea or constipation, “rose spot” rash 
(faint salmon-colored macules on the abdomen and trunk) 


Tick or flea exposure, maculopapular or petechial rash, eschar, 
lymphadenopathy 


Animal contact, atypical pneumonia, elevated 
aminotransferases 


Abrupt fever and headache, relative bradycardia, jaundice 


Fatigue and anorexia, low-grade fever, hepatomegaly, dark 
urine, clay-colored stools 


Sore throat, fever, lymphadenopathy, splenomegaly, atypical 
lymphocytes 


Zoonotic exposure, undulant fever, arthralgia, 
hepatosplenomegaly 


Conjunctival suffusion (conjunctival erythema without 
inflammatory exudates), calf and lumbar spine muscle 
tenderness, aseptic meningitis, jaundice, kidney failure 


Fever, rash, and small joint polyarthritis 
Nonproductive cough, chest pain, fever 


Pneumonia, diarrhea, fever, elevated aminotransferases, 
hyponatremia 


Flu-like syndrome prodrome, diarrhea, dry cough with 
progressive dyspnea, lymphopenia, thrombocytopenia, 
elevated lactate dehydrogenase 


High fever, altered consciousness, cranial nerve palsies 


Fever, malaise, myalgia, vomiting, diarrhea, coagulation 
disorders and bleeding 


Paresthesias or pain at wound site, fever, nausea and 
vomiting, hydrophobia, delirium, agitation 


Travelers’ diarrhea 


Bacterial agents: Escherichia coli, Campylobacter species, 
Salmonella species, Vibrio species, Shigella species 


Viral agents: rotavirus, norovirus 


Protozoa: Cryptosporidium species, microsporidia, Giardia 
species, Entamoeba histolytica, and Isospora species 


Abrupt onset, crampy diarrhea, blood in stools 


Closed setting (such as cruise ship or classroom) acquisition, 
vomiting, diarrhea, short duration 


Gradual onset, progressive and prolonged diarrhea, foul- 
smelling and greasy stools, mucus or visible blood in stools 
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Table 31. Characteristics of Plasmodium Species 


Characteristics P. vivax P. ovale P. malariae P. falciparum P. knowlesi 

Incubation period 10-30 days 10-20 days 15-35 days 8-25 days Indeterminate 

Geographic Tropical and West Africa Tropical zones Tropical and South and 

distribution temperate and Southeast temperate zones Southeast Asia 
zones Asia 

Parasitemia Low Low Very low High Can be high 

Risk for disease Low risk Low risk Very low risk High risk High risk 

severity 

Disease relapse risk Yes Yes yes No No 

Chloroquine Yes No Rare Yes No 

resistance 
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Table 32. Antimalarial Chemoprophylaxis Regimens 


Drug Dose Time of Prophylaxis Time of Prophylaxis 
Initiation (before Discontinuation (after 
Travel) Returning) 


For endemic areas with chloroquine-resistant Plasmodium falciparum 


Atovaquone/proguanil? 250 mg/100 mg once 1-2 days 7 days 
daily 

Mefloquine 250 mg once weekly 1-2 weeks 4 weeks 

Doxycycline? 100 mg once daily 1-2 days 4 weeks 


For endemic areas with chloroquine-sensitive P. falciparum 


Chloroquine 500 mg once weekly 1-2 weeks 4 weeks 
Hydroxychloroquine 400 mg once weekly 1-2 weeks 4 weeks 
Atovaquone/proguanil 250/100 mg once daily 1-2 days 7 days 
Mefloquine 250 mg once weekly 2 weeks 4 weeks 
Doxycycline 100 mg once daily 1-2 days 4 weeks 
Primaquine? 26.3 mg once daily 1-2 days 1 week 


For endemic areas with Plasmodium vivax 


Primaquine? 52.6 mg once daily 1-2 days 1 week 
Chloroquine 500 mg once weekly 1-2 days 4 weeks 
Hydroxychloroquine 400 mg once weekly 1-2 days 4 weeks 
Atovaquone/proguanil 250/100 mg once daily 1-2 days 7 days 
Mefloquine 250 mg once weekly 2 weeks 4 weeks 
Doxycycline 100 mg once daily 1-2 days 4 weeks 


Prophylaxis for relapse due to Plasmodium vivax or Plasmodium ovale 


Primaquine? 52.6 mg once daily As soon as possible 2 weeks 


aShould not be used in pregnant women. 


ÞContraindicated in persons with severe forms of glucose-6-phosphate dehydrogenase deficiency or methemoglobin reductase 
deficiency; should not be administered to pregnant women. 

NOTE: Chloroquine is safe during pregnancy; however, pregnant women are advised against entering malarial areas because they 
experience more severe disease that often leads to maternal and perinatal adverse outcomes. If travel is essential to areas where 
chloroquine-resistant malaria is present, mefloquine may be safely prescribed. 


Adapted with permission from Freedman DO. Clinical practice. Malaria prevention in short-term travelers. N Engl J Med. 2008 Aug 
7;359(6):603-12. [PMID: 18687641] Copyright 2008, Massachusetts Medical Society. 
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Table 33. Oral Treatment and Prophylaxis of Travelers’ Diarrhea 


Agent Regimen 

Treatment 

Bismuth subsalicylate 1 oz every 30 min for 8 doses 

Norfloxacin 400 mg twice daily for 3 days 

Ciprofloxacin 500 mg twice daily for 3 days 

Ofloxacin 200 mg twice daily for 3 days 

Levofloxacin 500 mg once daily for 3 days 

Azithromycin 1000 mg, single dose 

Rifaximin 200 mg three times daily for 3 days 

Prophylaxis 
eee 

Bismuth subsalicylate Two tablets chewed 4 times daily 

Norfloxacin 400 mg daily? 

Ciprofloxacin 500 mg daily? 

Rifaximin 200 mg once or twice daily? 


*Chemoprophylaxis is recommended for no more than 2 to 3 weeks (the duration studied in trials and a period short enough to 
minimize the risk of antimicrobial-associated adverse effects). 


Adapted with permission from Hill DR, Ericsson CD, Pearson RD, et al; Infectious Diseases Society of America. The practice of 
travel medicine: guidelines by the Infectious Diseases Society of America. Clin Infect Dis. 2006 Dec 15;43(12):1499-539. [PMID: 
17109284] Copyright 2006 Oxford University Press. 
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Table 34. Common Travel-Associated Acquired Fungal Infections 


Organism Geographic Distribution 
Coccidioides species Southwest United States 
Mexico 


Central and South America 
Histoplasma species Mississippi and Ohio River Valleys 

Mexico 

Central America 


Penicillium marneffei Southeast Asia 
Southern China 
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Table 35. Causative Agents, Clinical Presentation, and Treatment of Infectious Colitis 


Agent 


Clinical Findings 


Diagnosis 


Antimicrobial 
Treatment? 


Bacterial 


Campylobacter 


Shigella 


Salmonella 


STEC including 
Escherichia coli 
O157:H7 


ETEC (travelers’ 
diarrhea) 


Yersinia 


Vibrio 


Clostridium difficile 


Fevers, chills, diarrhea (watery or 
bloody), crampy abdominal pain 


Dysentery (fevers, abdominal 
cramps, tenesmus, bloody/mucusy 
stools) 


Fever, chills, diarrhea (watery or 
bloody), cramps, myalgia; 
bacteremia in 10%-25% of cases 


Bloody stools in >80% of cases; 
fever often absent or low grade; 
may be associated with HUS 


Nonbloody, watery stools; 
constitutional symptoms rare 


Fever, diarrhea, right lower 
quadrant pain (may mimic 
appendicitis) 


Bloody stools (>25% of cases), 
fever, vomiting (>50% of cases) 


Diarrhea, fever, abdominal 
pain/cramping, colonic distention 
(including toxic megacolon in 
severe cases), leukocytosis, 
sepsis; gross blood uncommon 


Standard stool culture 


Routine stool culture 


Routine stool culture; 
blood cultures (with 
moderate to severe 
illness) 


E. coli 0157:H7: stool 
culture with specialized 
media followed by 
serologic testing 

Other STEC: stool culture 
with specialized media 
followed by Shiga toxin 
serologic testing or PCR 


None 


Routine stool culture 


Stool culture with 
specialized media 


PCR or stool EIA for toxin 


Azithromycin or 
erythromycin x 3-5 days 


Fluoroquinolone x 3 days; 
azithromycin x 3 days 


Mild: none 

Underlying disease or 
severe illness: 
fluoroquinolone plus 
parenteral third- 
generation cephalosporin 


None 


Fluoroquinolone x 3 days, 
azithromycin x 1 dose, or 
rifaximin x 3 days 


Fluoroquinolone x 3 days; 
trimethoprim- 
sulfamethoxazole x 3 
days 

Fluoroquinolone x 3 days; 
azithromycin x 3 days 


Mild: metronidazole 
Severe: oral vancomycin 


Viral 
Norovirus Watery, noninflammatory None (PCR for outbreak None 
diarrhea; vomiting in >50% of investigations) 
cases; short incubation period and 
high attack rate; fever rare 
Parasitic 
Giardia Watery diarrhea, abdominal Stool O & P microscopy or Metronidazole x 5-10 days 
cramping, vomiting, steatorrhea, stool antigen or tinidazole 
flatulence, weight loss 
Cryptosporidium Watery diarrhea Modified acid-fast stain, Supportive care 
stool antigen 
Amebiasis Dysentery Stool O & P microscopy, Tinidazole or 
stool antigen metronidazole 
Cyclospora Watery diarrhea, bloating, Modified acid-fast stain Trimethoprim- 


flatulence, weight loss 


sulfamethoxazole 


EIA = enzyme immunoassay; ETEC = enterotoxigenic Escherichia coli; HUS = hemolytic uremic syndrome; O & P = ova and 
parasites; PCR = polymerase chain reaction; STEC = shiga toxin-producing E. coli. 


*Empiric treatment with final choice of antimicrobial guided by in vitro susceptibility testing. 
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Table 36. Antibiotic Treatment Considerations for Salmonellosis 


Host Clinical Presentation Antibiotic Comments 
Treatment? 
Healthy adults age <50 years Mild to moderate None No significant decrease in 
gastrointestinal symptoms duration of symptoms, 
potential for prolonged 
shedding 
Severe gastrointestinal Fluoroquinolone plus Treatment in severely ill 
symptoms, sepsis parenteral third-generation patients associated with 
syndrome cephalosporin decreased duration of 
symptoms 
Healthy adults age >50 years Mild to severe Fluoroquinolone Increased risk for 
gastroenteritis bacteremia 
Vascular grafts or prosthetic Mild to severe Fluoroquinolone Increased risk for 
material (including prosthetic gastroenteritis endovascular infection 
heart valves) 
Prosthetic joint Mild to severe Fluoroquinolone Increased risk for 
gastroenteritis secondary infection with 
bacteremia 
Immunocompromised hosts? Mild to severe Fluoroquinolone Increased risk for 
gastroenteritis bacteremia or 
extraintestinal infection 
Any Bacteremia Fluoroquinolone plus Evaluation for 
parenteral third-generation endovascular infection if 
cephalosporin prosthetic material or 


sustained bacteremia 


*Empiric treatment, with final choice of antibiotic guided by in vitro susceptibility testing. 
‘Includes patients with HIV/AIDS, recent chemotherapy, use of immunosuppressing medications (such as glucocorticoids or tumor 
necrosis factor-a inhibitors), or hemoglobinopathies (such as sickle cell disease). 
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Table 37. Clinical Features Associated with Severity of Clostridium difficile Infection 


Variable Mild to Moderate CDI Severe CDI 

Leukocytes (cells/pL [cells x 10°/L])? <15,000 (15 x 10°/L) >15,000 (15 x 10°/L) 
Serum creatinine? <1.5 times the baseline level 21.5 times the baseline level 
Age (y)? <60 >60 

Temperature (°C [°F]) <38.3 (100.9) >38.3 (100.9) 

Serum albumin (g/dL [g/L]) 22:5 (25) S2525) 

Endoscopic visualization of Absent Present 

pseudomembranes 

Admission to ICU No Yes 

Ileus or megacolon No Yes 


*Factors noted as indicating severity of disease in Society for Healthcare Epidemiology of America/Infectious Diseases Society of 
America guidelines. 
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Figure 20. Treatment options for Clostridium difficile infection. 
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Severe disease is defined as any of the following: (1) leukocyte count >15,000/uL (15 x 10°L); (2) serum creatinine level 21.5 times 


baseline level; (3) age >60 years. 
Associated with ileus, megacolon, or hypotension. 


‘Based on disease severity at the time of recurrence (e.g., a mild-to-moderate first recurrence would be appropriately treated with the 


same regimen as for an initial mild-to-moderate case). 
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Table 38. Immunosuppressive Agents Used in Transplantation 


Class 


Agents 


Glucocorticoids 


Cytotoxic agents (DNA synthesis inhibitors, antimetabolites) 


Calcineurin pathway inhibitors 


mTOR inhibitors 


Lymphocyte-depleting antibodies 
Polyclonal 


Monoclonal 


Prednisone, others 
Mycophenolate mofetil 
Mycophenolate sodium 
Azathioprine 
Methotrexate 
Cyclophosphamide 
Cyclosporine 
Tacrolimus 

Sirolimus (rapamycin) 
Everolimus 


Antithymocyte globulins 
Muromonab (anti-CD3) 


Basiliximab (anti-IL-2 receptor) 
Daclizumab (anti-IL-2 receptor) 


Rituximab (anti-CD20) 
Alemtuzumab (anti-CD52) 


IL-2 = interleukin-2; MTOR = mammalian target of rapamycin. 
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Table 39. Timeline of Common Infections After Solid Organ Transplantation 


Early Period (<1 Month after Middle Period (1-6 Months Late Period (>6 Months after 
Transplantation) after Transplantation) Transplantation)? 
Staphylococcus aureus infection Cytomegalovirus infection Epstein-Barr virus (including PTLD) 
(including methicillin-resistant) Epstein-Barr virus (including PTLD) infection 

Nosocomial Gram-negative bacterial infection Varicella-zoster virus infection 
infection Herpes simplex virus infection Community-acquired pneumonia 
Clostridium difficile colitis Varicella-zoster virus infection Urinary tract infections 

Candida infection Polyoma BK virus infection Polyoma BK virus infection 
Aspergillus infection Pneumocystis jiroveci infection Cytomegalovirus infection 

Surgical site infections Toxoplasma gondii infection Listeria infection 

Nosocomial pneumonia Listeria infection Nocardia infection 
Catheter-related bacteremia Legionella infection 

Urinary tract infections Nocardia infection 


Tuberculosis reactivation 
Fungal infections 
Hepatitis B and C 


PTLD = posttransplant lymphoproliferative disorder. 
*For opportunistic infections in the late period, risk depends on level of immunosuppression. 
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Figure 21. Phases of opportunistic infections in allogeneic hematopoietic stem cell 
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Primarily among persons who are seropositive before transplantation. 
Reprinted with permission from CDC, Infectious Diseases Society of America, and the American Society of Blood and Marrow 
Transplantation. Guidelines for preventing opportunistic infections among hematopoietic stem cell transplant recipients. 
Recommendations of CDC, the Infectious Diseases Society of America, and the American Society of Blood and Marrow Transplantation. 
Cytotherapy. 2001;3(1):41-54. [PMID: 12028843] 


Continuous risk 
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Table 40. Immunization Recommendations for Adult Recipients of Transplants? 


Immunization Recommendations for Solid Recommendations for 
Organ Transplantation Hematopoietic Stem Cell 
Transplantation” 
Pneumococcal Before transplantation: PCV13 followed 8 3-6 months after transplantation: 3-4 


Influenza (inactivated only) 
Tdap 


MMR 


Inactivated polio 


Haemophilus influenzae type B 


Meningococcal 


Hepatitis B 


Hepatitis A 


Varicella-zoster 


Human papillomavirus 


weeks later by PPSV23 

5 years after transplantation: 1 dose 
PPSV23 

Annually 


Before transplantation: complete series, 
including Tdap booster 


Contraindicated after transplantation 


Before transplantation: complete series 
No recommendation 


Per recommendations for nontransplant 
patients 


Before transplantation: complete series if 
not already immune 


Before transplantation: complete series if 
not already immune 


>4 weeks before transplantation: 

varicella if not immune 

>4 weeks before transplantation: zoster if 
same indications as nontransplant 
patients are met 


Both contraindicated after transplantation 
Before transplantation: per 


recommendations for nontransplant 
patients 


doses of PCV13 


12 months after transplantation: 1 dose 
of PPSV23 


Annually 


6 months after transplantation: 3 doses 
Tdap 


24 months after transplantation: 1-2 
doses, only if no GVHD or immune 
suppression 


6-12 months after transplantation: 3 
doses 


6-12 months after transplantation: 3 
doses 


Per recommendations for nontransplant 
patients 


6-12 months after transplantation: 3 
doses if indications for nontransplant 
patients are met 


Per recommendations for nontransplant 
patients 


>4 weeks before transplantation: 
varicella if not immune 

24 months after transplantation: 2 doses 
varicella if seronegative and only if no 
GVHD or immunosuppression 


Per recommendations for nontransplant 
patients 


GVHD = graft-versus-host disease; MMR = measles, mumps, and rubella; PCV13 = 13-valent pneumococcal conjugate vaccine; 
PPSV23 = 23-valent pneumococcal polysaccharide vaccine; Tdap = tetanus, diphtheria, and pertussis. 


*See MKSAP 17 General Internal Medicine for more information on vaccination recommendations and schedules. 
>For multiple-dose immunizations, the time period between doses is generally 1-2 months. 
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Table 41. Transmission-Based Precautions? 


Precaution Type 


Indications 


Precaution 


Examples 


Airborne 


Contact 


Droplet 


Organisms transmitted from 
respiratory tract by small 
droplet nuclei (<5 microns) 


that travel long distances on 


air currents 


Organisms transmitted by 
direct or indirect contact 


Organisms transmitted from 
respiratory tract by large 
droplet nuclei (>5 microns) 
that travel less than 3 feet 
on air currents 


Airborne infection isolation 
room (negative-pressure 
room); HCP wear fit-tested 
N95 respirator 


Single room; gloves and 
gown for HCP entering room 


Single room; HCP wear 
face/surgical mask when 
within 3 feet of patient 


Chickenpox (plus contact 
precautions), 
tuberculosis, measles 


Multidrug-resistant 
organisms (such as 
MRSA, VRE, ESBL- 
producing gram- 
negative organisms), 
Clostridium difficile, 
rotavirus 


Influenza, Bordetella 
pertussis, Neisseria 
meningitidis for first 24 
hours of therapy, 
mumps 


ESBL = extended-spectrum B-lactamase; HCP = health care personnel; MRSA = methicillin-resistant Staphylococcus aureus; VRE 
= vancomycin-resistant enterococci. 
*Some organisms/infections require a combination of transmission-based precautions (adenovirus: contact and droplet; 
disseminated varicella zoster virus: airborne and contact). 
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Table 42. Risk Factors for Catheter-Associated Urinary Tract Infection 


Nonmodifiable 


Female sex 

Age >50 years 

Diabetes mellitus 

Severe underlying illness 
Nonsurgical illness 


Serum creatinine level >2.0 mg/dL (176.8 mol/L) 
Modifiable 


Duration of catheterization 
Nonadherence to aseptic technique (e.g., opening a closed system) 


Less experienced catheter inserter 
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Table 43. Prevention of Catheter-Associated Urinary Tract Infection 


Period Preventive Measures 


Before catheterization Avoid catheterization whenever possible 
Insert catheter only for appropriate indications 
Consider alternatives, such as condom catheters and intermittent 
catheterization 

At time of catheter insertion Ensure that only properly trained persons insert and maintain catheters 


Adhere to hand hygiene practices and standard (or appropriate isolation) 
precautions according to CDC HICPAC/WHO guidelines 


Use proper aseptic techniques and sterile equipment when inserting the 
catheter (acute care setting) 

After catheter insertion Promote early catheter removal whenever possible 
Secure the catheter 


Use aseptic technique when handling the catheter, including for sample 
collection from the designated port (not collecting bag) 


Maintain a closed drainage system 

Avoid unnecessary system disconnections 

Maintain unobstructed urine flow 

Keep the collecting bag below the level of the bladder 


Empty the collecting bag regularly, using a separate collecting container for 
each patient 


CDC = Centers for Disease Control and Prevention; HICPAC = Healthcare Infection Control Practices Advisory Committee; WHO = 
World Health Organization. 
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Table 44. Risk Factors for Surgical Site Infection 


Endogenous Exogenous (usually modifiable) 

Diabetes mellitus Prolonged preoperative stay 

Advanced age Preoperative hair removal by shaving 

Obesity Inadequate surgical scrub/antiseptic skin preparation 
Smoking Length of operation 

Malnutrition, recent weight loss Surgical technique 

Cancer Prophylactic antimicrobials and timing 
Immunosuppression (glucocorticoid use, chemotherapy, Hypothermia 

radiation therapy) Hypoxia 


Remote site of infection 
Wound class? 


Hyperglycemia 
Blood transfusion 


*Surgical wound classification is based on risk for infection: Clean: does not enter a hollow organ (gastrointestinal [GI], 
genitourinary [GU], respiratory tract), no inflammation at surgical site, site closed at end of surgery (infection rate <2%); Clean 
contaminated: hollow organ(s) (GI, GU, respiratory tract) entered, area appropriately prepared before surgery, no unusual events 
leading to additional risk for contamination, minimal spillage, no infected bile or urine (infection rate <10%); Contaminated: 
significant break in sterile technique (minor break during clean procedure), entry into infected hollow organ, gross spillage from GI 
tract, infected urine or bile encountered, inflammation (nonpurulent) at surgical site, penetrating trauma (<4 hours old) (infection 
rate 20%); Dirty/infected: surgical site grossly contaminated, preexisting infection (purulent inflammation, perforation of an 
unprepared hollow viscus, chronic open wound to be grafted/covered, penetrating trauma (>4 hours old) (infection rate 30%- 
40%). 
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Table 45. Risk Factors for Central Line-Associated Bloodstream Infections 


Nonmodifiable (Intrinsic) Risk Factors 


Age (highest risk in neonates) 
Male sex 
Underlying diseases or conditions (for example, hematologic and immunologic deficiencies) 


Neutropenia 


Modifiable (Extrinsic) Risk Factors 


Prolonged hospitalization before catheterization 

Prolonged catheterization 

Multiple CVCs 

Multilumen CVC 

Heavy microbial colonization at insertion site and catheter hub 

Femoral vein (followed by internal jugular vein) catheterization 

Lack of maximal sterile barriers for insertion and breaks in aseptic technique 
Emergent insertion 

Total parenteral nutrition 


Poor catheter care and maintenance 


CVC = central venous catheter. 
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Table 46. Management of Central Venous Catheter-Related Bloodstream Infection Based 
on Pathogen? 


Organism Treatment 
Uncomplicated? 
Coagulase-negative staphylococci Remove catheter, antimicrobial therapy 5-7 days 


If catheter is not removed, systemic antimicrobials and 
antimicrobial lock treatment® 10-14 days 


Staphylococcus aureus (no active malignancy or Remove catheter, antimicrobials 214 days 
immunosuppression) 

Enterococcus species Remove catheter, antimicrobials 7-14 days 
Gram-negative bacilli Remove catheter, antimicrobials 7-14 days 

Candida species Remove catheter, antifungal agent 14 days after first 


negative blood culture 


Complicated 

——— 
Suppurative thrombophlebitis, endocarditis, osteomyelitis, Remove catheter, antimicrobials 4-6 weeks (6-8 weeks for 
other site of metastatic or deep-seated infection osteomyelitis) 


*Short-term catheters. 
>Bloodstream infection and fever resolves in 72 hours, no intravascular hardware, no endocarditis or suppurative thrombophlebitis. 


‘For detailed information on this procedure, refer to Mermel LA, Allon M, Bouza E, et al. Clinical practice guidelines for the diagnosis 
and management of intravascular catheter-related infection: 2009 update by the Infectious Diseases Society of America [errata in 
Clin Infect Dis. 2010 Apr 1;50(7):1079; Clin Infect Dis. 2010 Feb 1;50(3):457]. Clin Infect Dis. 2009 Jul 1;49(1):1-45. [PMID: 
19489710] 
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Table 47. Risk Factors for Hospital-Acquired Pneumonia and Ventilator-Associated 
Pneumonia 


Modifiable Risk Factors Nonmodifiable Risk Factors 
Depressed level of consciousness Age >70 years 

Enteral nutrition Immunosuppression 

Malnutrition Thoracic or abdominal surgery 
Mechanical ventilation Underlying chronic lung disease 


Oropharyngeal colonization 
Reintubation 

Stress ulcer prophylaxis 
Supine position 
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Table 48. Signs and Symptoms of Acute HIV Infection (Acute Retroviral Syndrome) 


Sign/Symptom Frequency (%) 
Fever 96 
Lymphadenopathy 74 
Pharyngitis 70 
Rash 70 
Myalgia/arthralgia 54 
Diarrhea 32 
Headache 32 
Nausea/vomiting 27 
Hepatosplenomegaly 14 
Weight loss 13 
Thrush 12 
Neurologic symptoms 12 
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Figure 22. Algorithm for laboratory HIV testing recommended by the Centers for Disease 
Control and Prevention. 
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NAAT = nucleic acid amplification test. (+) indicates reactive test result; (—) indicates nonreactive test result. 


aNo evidence of HIV infection. 

ÞHIV-1 infection. 

cHIV-2 infection. 

SHIV infection (undifferentiated). 

*HIV-1/2 antigen/antibody combination immunoassay result was false-positive. 


Centers for Disease Control and Prevention, Association of Public Health Laboratories. Laboratory testing for the diagnosis of HIV infection: 
updated recommendations. http://stacks.cdc.gov/view/cdc/23447. Published June 27, 2014. Accessed July 9, 2015. 
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Table 49. Indications for HIV Testing 


Symptoms/signs of acute HIV infection (acute retroviral syndrome) 

Symptoms/signs of chronic HIV infection 

Opportunistic infection 

Severe, recurrent, or persistent infection that does not qualify as opportunistic 

Presence of tuberculosis, HBV infection, HCV infection, other sexually transmitted infections, hemophilia 


History of at-risk behavior (multiple sex partners, men having sex with men, injection drug use) or sexual partner of 
someone who engages in at-risk behavior 


Persons aged 13-65 years, unless in population areas with low (<0.1%) prevalence 
Known or suspected HIV exposure 

Victim of sexual assault 

Patient request 

All pregnant women 

Child born to mother infected with HIV 

Occupational exposure to blood/body fluids (both source patient and exposed worker) 


Blood/semen/organ donor 


HBV = hepatitis B virus; HCV = hepatitis C virus. 
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Table 50. Laboratory Testing as Part of the Evaluation of HIV Infection 


Repeat HIV antibody testing if no documentation 

Viral resistance testing at baseline and for treatment failure 

Quantitative HIV RNA assay (viral load) 

T-cell subsets (CD4 cell count) 

Complete blood count with differential 

Chemistries, including kidney function studies and fasting plasma glucose 
Liver chemistry studies/liver enzymes 

Fasting serum lipid profile 

Urinalysis 

Tuberculin skin test or interferon-y release assay 

Serologic testing for hepatitis A, B, and C virus infection 

Serologic testing for syphilis; testing for other sexually transmitted infections 
Serologic testing for toxoplasmosis 


Pap test 
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Table 51. Prophylaxis against Opportunistic Infections in HIV/AIDS? 


Opportunistic Infection Indication Preferred Drug 
Pneumocystis jirovecii CD4 cell count <200/uL TMP-SMX, double-strength tablet once daily or three 
times weekly 
Toxoplasmosis CD4 cell count <100/uL TMP-SMX, double-strength tablet once daily 
and positive serologic 
results 
Mycobacterium avium CD4 cell count <50/uL Azithromycin, 1200 mg/week 
complex 
Tuberculosis TST >5 mm or positive INH, 300 mg/d for 9 months 
IGRA results 


IGRA = interferon-y release assay; INH = isoniazid; TMP-SMX = trimethoprim-sulfamethoxazole; TST = tuberculin skin test. 


aAlso recommended are the 23-valent pneumococcal polysaccharide vaccine and 13-valent pneumococcal conjugate vaccine, 
influenza vaccine annually, hepatitis B vaccine in susceptible persons, and hepatitis A vaccine for persons at high risk. 
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Figure 23. The chest radiograph for Pneumocystis pneumonia 


in a patient with AIDS typically shows diffuse bilateral interstitial or alveolar infiltrates. Diagnosis can be confirmed by identification of 
stains of the organism in sputum or bronchoalveolar lavage fluid. 
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Figure 24. This patient with AIDS has cerebral toxoplasmosis characterized by a ring- 
enhancing brain lesion associated with edema and mass effect. 
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Table 52. Antiretroviral Agents Used in the United States to Treat HIV Infection 


Class Agent? Adverse Effects 
Nucleoside RTIs Abacavir Hypersensitivity (test for and rule out HLA B5701 
before prescribing) 
Didanosine Nausea, neuropathy, pancreatitis, lactic acidosis 


Emtricitabine 
Lamivudine 


Stavudine 


Tenofovir 


Zidovudine 


Nonnucleoside RTIs Efavirenz 


Etravirine 


Nevirapine 


Rilpivirine 


Protease inhibitors Atazanavir 


Darunavir 
Fosamprenavir 
Lopinavir 
Saquinavir 


Tipranavir 
CCR5 antagonist Maraviroc 


Integrase inhibitors Dolutegravir 


Elvitegravir 
Raltegravir 


Pharmacokinetic boosters Cobicistat 


Ritonavir 


Minimal toxicity, HBV activity 
Minimal toxicity, HBV activity 


Neuropathy, lipodystrophy, lactic acidosis, 
dyslipidemia 


Nausea, kidney disease and Fanconi syndrome, 
decreased bone density, HBV activity 


Nausea, headache, anemia, leukopenia, lactic 
acidosis, lipodystrophy, myopathy 


Neuropsychiatric symptoms (dizziness, somnolence, 
sleep disturbance, vivid dreams, mood changes), 
rash, dyslipidemia 


Nausea, rash 
Hypersensitivity, rash, hepatitis 


Rash, headache, insomnia; requires food and gastric 
acid (no concomitant PPI use) for absorption 


Nausea, hyperbilirubinemia, nephrolithiasis, rash; 
requires food and gastric acid (no concomitant PPI 
use) for absorption 


Nausea, diarrhea, rash 

Nausea, diarrhea, rash 

Nausea, diarrhea, hyperlipidemia, insulin resistance 
Nausea, diarrhea, hyperlipidemia, QT prolongation 


Nausea, diarrhea, hyperlipidemia, rash, hepatitis, 
intracranial hemorrhage 


Hypersensitivity, hepatitis 


Elevated creatinine (decrease in tubular secretion, 
not GFR), insomnia, headache (otherwise well 
tolerated) 


Nausea, diarrhea (otherwise well tolerated) 
Rash, myopathy (otherwise well tolerated) 


Elevated creatinine (decrease in tubular secretion, 
not GFR), not recommended if CrCl <70 mL/min 


Nausea, diarrhea, hyperlipidemia, insulin resistance, 
lipodystrophy 


-E 
CrCl = creatinine clearance; GFR = glomerular filtration rate; HBV = hepatitis B virus; RTIs = reverse transcriptase inhibitors. 


aMany agents are also available as components of combination medications. 
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Table 53. Risk for Transmission of HIV per Single Exposure 


Exposure 


Risk (%) 


Occupational—needlestick 


Occupational—mucous membrane 


Needle-sharing injection drug use 


Receptive anal intercourse 


Receptive vaginal intercourse 


Insertive anal intercourse 


Insertive vaginal intercourse 


Oral sex 


0.3 
0.09 
0.7 
0.5 
0.1 
0.07 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


Table 54. Human Herpesviruses and Associated Manifestations 


Type Synonym Subfamily Manifestations Latency Site 
HHV-1 Herpes simplex a Primary infection: oral and/or genital herpes Nerve ganglion 
virus 1 (predominantly orofacial: gingivostomatitis, 
pharyngitis, herpes labialis) 
Reactivation: Bell palsy, viral encephalitis; 
other sites, including skin and eye (recurrent 
herpes labialis) 
HHV-2 Herpes simplex a Primary infection: oral and/or genital herpes Nerve ganglion 
virus 2 (predominantly genital); meningitis, sacral 
radiculopathy, and transverse myelitis 
HHV-3 Varicella-zoster a Varicella (chickenpox), herpes zoster (shingles) Nerve ganglion 
virus 
HHV-4 Epstein-Barr virus y Infectious mononucleosis, nasopharyngeal B cell 
carcinoma; in immunocompromised patients: 
Burkitt lymphoma, central nervous system 
lymphoma (in patients with AIDS), 
posttransplant lymphoproliferative disease, 
hairy leukoplakia 
HHV-5 CMV B CMV mononucleosis; in immunocompromised Monocyte, lymphocyte, 
patients: CMV retinitis, leukopenia and endothelial cell, epithelial 
thrombocytopenia, pneumonitis, colitis, cell 
esophagitis, or hepatitis 
HHV-6 (6A Roseolovirus, B Mononucleosis-like syndrome, sixth disease (in T cell 
and 6B) herpes children); may affect various organ systems in 
lymphotropic virus transplant patients 
HHV-7 Roseolovirus B Usually asymptomatic; may be associated with T cell 
pityriasis rosea; sixth disease (in children) 
HHV-8 Kaposi sarcoma- y Kaposi sarcoma, PEL, multicentric Castleman B cell, endothelial cell 


associated virus 


disease 


CMV = cytomegalovirus; HHV = human herpesvirus; PEL = primary effusion lymphoma. 
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Figure 25. Herpes simplex virus 1 gingivostomatitis. 
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Figure 26. (A) Varicella (chickenpox) exanthem showing characteristic macules, papules, 
Sed eS p * 


vesicles, and scabs in different stages of development at the same time. (B) Dermatomal herpes zoster showing vesicles and pustules 
on an erythematous base. (C) Trigeminal herpes zoster with nasociliary nerve involvement. 
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Table 55. Newer Antimicrobial Agents 


Agent (class) 


Ceftaroline 
(cephalosporin) 


Ceftolozane- 
tazobactam 
(combination 
cephalosporin-f- 


lactamase inhibitor) 


Dalbavancin and 
oritavancin 
(glycolipopeptide) 


Daptomycin 
(lipopeptide) 


Linezolid 
(oxazolidinone) 


Tedizolid 
(oxazolidinone) 


Telavancin 
(glycolipopeptide) 


Tigecycline 
(glycylcycline) 


Adverse events 


Similar to other 
cephalosporins 


Similar to other 
cephalosporins 


Nausea, headache, 
diarrhea 


Creatinine kinase 
elevation 


Reversible 
myelosuppression 
(most commonly 
thrombocytopenia) 
after 2 weeks, 
neuropathies after 
28 days 


Nausea, headache, 
diarrhea 


Nephrotoxicity 


Diarrhea, nausea, 
vomiting 


Issues/ 
Limitations 


Limited clinical 
experience for 
MRSA outside of 
skin infections 


Approved at the 
end of 2014, so 
limited clinical 
experience 


Red man 
syndrome, 
elevated liver 
enzymes, cost 


Inactivated by lung 
surfactant, not 
effective for 
pneumonia 


SSRI interaction 


Patients taking 
SSRIs were 
excluded from 
clinical trials 


Interaction with 
coagulation tests, 
decreased efficacy 
in preexisting 
chronic kidney 
disease (estimated 
glomerular 
filtration rate 

<90 mL/min per 
1.73 m?) 


Black box warning 
(2013): increased 
risk for death; 
should be used 
only in situations 
in which 
alternative 
treatments are not 
available 


FDA Indications Relative 


Cost 


Community-acquired pneumonia $$ 
(not caused by MRSA, clinical trial 

data lacking), ABSSSI caused by 
susceptible organisms (including 

MRSA) 


Complicated UTI (including $$$ 
pyelonephritis) and complicated 
intra-abdominal infections (in 

combination with metronidazole) 


ABSSSIs caused by susceptible $$$$ 
strains of gram-positive 

microorganisms (Staphylococcus 

aureus including MRSA, 

Streptococcus pyogenes, 

Streptococcus agalactiae, 

Streptococcus anginosus group) 


Gram-positive complicated skin $$ 
and soft tissue infections, 

S. aureus (including MRSA) 

bacteremia, and right-sided 

endocarditis 


Hospital- and community-acquired $$$ 
pneumonia (good lung 

penetration); uncomplicated and 
complicated skin and soft tissue 

infections, including diabetic foot 

infections without osteomyelitis; 

and vancomycin-resistant 

Enterococcus infections 


ABSSSI caused by susceptible $$ 
gram-positive organisms 
(methicillin-sensitive and resistant 

S. aureus, linezolid-resistant S. 

aureus, S. pyogenes, S. agalactiae, 

S. anginosus group, Streptococcus 
intermedius, Streptococcus 

constellatus, Enterococcus faecalis) 


Complicated skin and soft tissue $$$ 
infections caused by susceptible 

organisms and S. aureus (including 

MRSA) hospital-acquired 

pneumonia 


Complicated skin and soft tissue $$$ 
infections, complicated intra- 

abdominal infections, community- 

acquired bacterial pneumonia 

caused by susceptible organisms 


-E 
ABSSSI = acute bacterial skin and skin structure infections; IV = intravenous; MRSA = methicillin-resistant Staphylococcus aureus; 
SSRI = selective serotonin reuptake inhibitor; UTI = urinary tract infection. 
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The Modification of Diet in Renal Disease study equation has been validated in multiple populations with chronic 
kidney disease but frequently underestimates the glomerular filtration rate (GFR) when it is >60 mL/min/1.73 m’, 
whereas the Chronic Kidney Disease Epidemiology Collaboration equation performs better at higher (normal) 
values of GFR; the Cockcroft-Gault equation is slightly less accurate than these newer equations for estimating GFR 
but is the basis for drug dosing guidelines. 


Albumin is the predominant protein detected on urine dipstick. 
Isomorphic erythrocytes usually arise from a urologic process such as a tumor, stone, or infection. 


Measurement of proteinuria is typically performed by determining the ratio of protein or albumin to creatinine on 
randomly obtained urine samples; these ratios correlate with daily excretion determined by timed collections. 


Potentially life-threatening and often clinically urgent causes of hematuria include rapidly progressive 
glomerulonephritis and urinary tract malignancy. 


Ultrasonography is typically the first imaging test in the evaluation of the kidneys and upper urinary tract because of 
its safety, cost effectiveness, and general utility. 


Kidney biopsy should be considered in patients with glomerular hematuria, severely increased albuminuria, acute or 
chronic kidney disease of unclear etiology, and kidney transplant dysfunction or monitoring. 


Initial evaluation of hyponatremia includes measurement of plasma and urine osmolality and urine sodium as well as 
clinical assessment of volume status. 


Initial treatment of acute symptomatic hyponatremia includes hypertonic saline to acutely increase serum 
sodium concentration by 1.0 to 2.0 mEq/L (1.0- 2.0 mmol/L) per hour to a total increase of 4.0 to 6.0 mEq/L 
(4.0-6.0 mmol/L) within the first 6 hours; the achieved serum sodium should be maintained for the first 24 hours. 


Management of hypernatremia involves correction of the water deficit and replacement of daily water loss; the water 
deficit should be corrected slowly (over 48-72 hours) to avoid neurologic compromise. 


Urine potassium loss >20 mEq/24 h (20 mmol/24 h) suggests excessive urinary losses; urine potassium loss 
<20 mEq/24 h (20 mmol/24 h) suggests cellular shift, decreased intake, or extrarenal losses. 


Severe hyperkalemia with electrocardiogram changes requires immediate stabilization of the myocardial cell membrane 
with intravenous calcium; rapid shifting of potassium intracellularly with insulin or B-adrenergic agonists; total 
body potassium elimination with loop diuretics, sodium polystyrene sulfonate, or dialysis; and removal of all 
sources of potassium. 


Hypophosphatemia symptoms rarely occur unless the serum phosphate concentration is <2.0 mg/dL (0.65 mmol/L) 
and include weakness, myalgia, rhabdomyolysis, arrhythmias, heart failure, respiratory failure, seizures, coma, 
and hemolysis. 


The most common causes of hyperphosphatemia are chronic kidney disease and acute kidney injury. 


A depressed serum bicarbonate level is the primary indicator of metabolic acidosis in patients without an additional 
acid-base disorder. 


Lactic acidosis is defined as a serum lactate level >4.0 mEq/L (4.0 mmol/L); management includes treatment of the 
underlying cause and sodium bicarbonate when arterial pH is <7.1. 


Highlights Pg 2 


e Treatment of type 2 (proximal) renal tubular acidosis consists of alkali replacement with the addition of a 
thiazide diuretic. 


e The assessment of blood pressure and volume status is critical to identify the likely etiology of metabolic alkalosis. 


e Respiratory acidosis is associated with hypercapnia, with an elevation in Pco,, a decrease in pH, and a slight increase 
in bicarbonate. 


e Respiratory alkalosis is associated with hypocapnia, with a decrease in Pco,, an increase in pH, and a slight decrease 
in bicarbonate. 
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Figure 1. The relationship between serum creatinine and glomerular filtration rate (GFR). 
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Example A illustrates that a small increase in the serum creatinine level in the reference range (in this case, 0.8 to 1.2 mg/dL 
[70.7-106 pmol/L]) reflects a relatively large change in GFR (120 to 78 mL/min/1.73 m?). Example B illustrates that a relatively greater 
increase in the serum creatinine level (in the high range of 3.0 to 4.5 mg/dL [265-398 umol/L]) reflects a proportionately smaller 
change in GFR (35 to 22 mL/min/1.73 m?). 
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Table 1. Methods for Estimating Kidney Function 


Method Considerations Application 


Creatinine Clearance 


Ucr (mg/dL) x 24-hour urine volume Overestimates GFR Useful in pregnancy, extremes of age 
(mL/24 h)/Sc, (mg/dL) x 1440 (min/24 h) 10%-20% and weight, amputees, and patients 
Incomplete or excessive with cirrhosis 


24-hour urine collections 
limit accuracy 


Serum Cystatin C 


Levels are affected by More accurate in elderly population 
thyroid status, diabetic and patients with cirrhosis 

use, inflammation, and 

glucocorticoid use 


Modification of Diet in Renal Disease (MDRD) Study Equation? 


GFR = 175 x (Sc) 114 x (age) °?% x 0.742 Most accurate when eGFR Chronic kidney disease when eGFR is 
(if female) or x 1.212 (if black) is 15-60 mL/min/1.73 m? 15-60 mL/min/1.73 m? 


Underestimates GFR when 
GFR >60 mL/min/1.73 m? 


Less accurate in 
populations with normal or 
near normal eGFR, 
extremes of age and 
weight, amputees, in 
pregnancy, and in patients 
with cirrhosis 


Chronic Kidney Disease Epidemiology (CKD-EPI) Collaboration Equation? 


GFR = 141 x min(Sc,/k,1)° x max(Sc/K,1) 120 x Superior to CGE and MDRD More accurate than MDRD equation in 
0.993%% x 1.018 (if female) x 1.159 (if black)? equations in patients with elderly population 
eGFR >60 mL/min/1.73 m? 


Cockcroft-Gault Equation (CGE) 


CrCl = (140 - age)x(weight in kg) x (0.85 if female) Most accurate when eGFR Improved accuracy when age is 
(72 x Scr) is 15-60 mL/min/1.73 m? <65 years 


Underestimates GFR in 
obesity 

Overestimates GFR when 
BMI <25 

Takes into account lean 
body weight, age, and 


gender 
Radionuclide Kidney Clearance Scanning 
Iothalamate GFR scan Most precise method; Kidney donor evaluation if eGFR is 
Diethylenetriamine pentaacetic acid (DTPA) GFR expensive borderline for donation; research; 
scan prediction of eGFR following 
nephrectomy 


CrCl = creatinine clearance; eGFR = estimated glomerular filtration rate; GFR = glomerular filtration rate; Sc, = serum creatinine 
(mg/dL); Ucr = urine creatinine (mg/dL). 

*Mathematical equations recommended by the National Kidney Foundation Kidney Disease Outcomes Quality Initiative for 
estimation of GFR. 

Þk is 0.7 for women and 0.9 for men; ° is -0.329 for women and -0.411 for men; min = the minimum of Sc,/K or 1; max = the 
maximum of Sc/K or 1. 
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Table 2. Findings on Urinalysis 


Reference Range Comments 


Dipstick 


Specific gravity 1.005-1.030 Low with dilute urine; high with 
concentrated urine or hypertonic 
product excretion such as with 
glycosuria and contrast dye 


pH 5.0-6.5 Elevated with low acid ingestion, 
alkaline tide postprandial, inability to 
excrete acid load (renal tubular 
acidosis), urease-splitting organisms 


Blood None False positives with myoglobin or 
intravascular hemolysis 


Albumin None to trace Most dipsticks detect primarily 
albumin but not other proteins; trace 
positive can be normal in a 
concentrated specimen; specialized 
dipsticks designed to detect small 
amounts of albumin for detection of 
moderately increased albuminuria 
(microalbuminuria) are available 


Glucose None Positive when plasma glucose level 
exceeds 180 mg/dL (10.0 mmol/L) 
with lower threshold in pregnancy or 
Fanconi syndrome 


Ketones None Positive for acetoacetic acid, not 
acetone or B-hydroxybutyrate 


Nitrites None Detects nitrite converted from dietary 
nitrate by bacteria; normally, no 
nitrites are present in urine 


Leukocyte esterase None Detects the presence of leukocytes in 
the urine; positive test requires at 
least 3 leukocytes/hpf 


Microscopy 


Erythrocytes 0-3/hpf Urine microscopy should be performed 
to evaluate erythrocyte morphology 


Leukocytes 0-3/hpf The presence of any leukocytes may 
be abnormal depending on clinical 
circumstances 


Casts None or hyaline Hyaline casts are indicative of poor 
kidney perfusion but can be benign or 
reversible; other casts are indicative 
of intrinsic injury 


Crystals None Most common include calcium oxalate, 
calcium phosphate, uric acid, and 
struvite; occur when urine is 
supersaturated with a specific 
substance 
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Figure 2. Urine microscopy demonstrating acanthocytes, indicated in the red circles. 


BENAT is Ore T EP tee 


Acanthocytes, one form of dysmorphic erythrocytes, are characterized by vesicle-shaped protrusions. 
Courtesy of J. Charles Jennette, MD. 
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Figure 3. Tubular injury (for example, acute tubular necrosis) may lead to deposition 
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of pigmented epithelial tubular debris in the proteinaceous matrix 
casts. 


“à 


of the cast, with the formation of pigmented granular (muddy brown) 
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Table 3. Urine Crystals 


Type Morphology/Shape Associated Conditions 

Calcium oxalate Envelope; dumbbell; needle Hypercalciuria; hyperoxaluria; calcium 
oxalate stones; ethylene glycol 
poisoning 

Calcium phosphate Prism; needle; star-like clumps Distal renal tubular acidosis; urine pH 


>6.5; tumor lysis syndrome; acute 
phosphate nephropathy 


Uric acid Rhomboid; needle; rosette Diabetes mellitus; obesity; gout; 
hyperuricemia; tumor lysis syndrome; 
urine pH <6.0 

Magnesium ammonium phosphate Coffin-lid Chronic urinary tract infection with 

(struvite) urease-producing organisms 

Cystine Hexagonal Cystinuria 
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Table 4. Definitions of Proteinuria and Albuminuria 


Total Urine Protein 


Urine Collection Normal Clinical Proteinuria 
Method 

24-Hour Excretion <150 mg/24 h 2150 mg/24h 

Spot Urine Protein- <150 mg/g = <150 mg/24h >150 mg/g = >150 mg/24h 


Creatinine Ratio? 


Urine Albumin 


Urine Collection Normal Moderately Increased Severely Increased 

Method Albuminuria Albuminuria 
(Microalbuminuria) (Macroalbuminuria) 

24-Hour Excretion <30 mg/24 h 30-300 mg/24 h >300 mg/24 h 

Conventional Spot Urine Negative Negative Positive 

Dipstick? 

Albumin-Specific Spot <3.0 mg/dL Negative 23.0 mg/dL Positive 

Urine Dipstick® Positive 

Spot Urine Albumin- <30 mg/g % <30 mg/24 h 30-300 mg/g % 30-300 >300 mg/g % >300 mg/24 h 

Creatinine Ratio? mg/24 h 


*Because of the difficulty of obtaining a 24-hour urine collection, urine protein-creatinine ratio or urine albumin-creatinine ratio on 
random (spot) urine samples are used to estimate 24-hour excretion. Measurement of either urine protein or albumin 
concentration in a sample is divided by the creatinine concentration of the same sample to derive a unitless value. These ratios 
correlate well with the 24-hour excretion of protein or albumin. Although these calculations are technically dimensionless, they may 
be expressed by different laboratories with their units of calculation, such as mg/g (mg protein or albumin/g creatinine) or with 
units to reflect the proportional 24-hour excretion amount (mg or g protein or albumin/g creatinine). 


’Conventional urine dipsticks are more sensitive for detection of albumin than non-albumin proteins; the detection limit is 
approximately 30 mg/dL, although they are not highly accurate for determining the degree of albuminuria if present. 


‘Urine dipsticks designed specifically to detect small amounts of albuminuria. Similar to conventional urine dipsticks, these dipsticks 
detect albumin above a concentration threshold but are sensitive to the presence of albumin at lower levels and can be used to 
indicate the presence of moderately increased albuminuria (microalbuminuria). 
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Figure 4. The clinical evaluation of hematuria. 


UA positive for >3 erythrocytes/hpf 


Causes of transient hematuria: 
e Exercise 

e Trauma 

e Menstruation 


Retest to confirm 
hematuria 


Vv 


Examination of urine sediment 


o 4 


Evidence of glomerular hematuria: Evidence of nonglomerular hematuria: 
+ Acanthocytes or erythrocyte casts e Isomorphic erythrocytes 
e Reduced kidney function e Passage of pure blood clots 


e Evidence of systemic illness 
(e.g., fever, rash, joint pain) 

e Proteinuria (urine dipstick >1+ or 
urine P-C ratio >300 mg/g) 


Vv Vv 
Clinical evaluation 
suggests UTI 


No evidence for UTI 


v 
e Referral for nephrology evaluation e Treat 
and possible kidney biopsy e Follow-up UA in 6 weeks 
e Kidney US 
Vv 


Persistent hematuria after 
adequate treatment of UTI 


Vv 


Assess risk factors for malignancy?: 

e Male gender 

e Age >35 years 

Past or current smoking 

e Exposure to benzenes or aromatic a~ 
amines 

e History of exposure to carcinogenic 
agents or chemotherapy 

e Analgesic abuse 

e History of gross hematuria 

e History of pelvic irradiation 

e History of chronic UTI 


Y Y AA 
No risk factors Low risk? High risk? 
Y v Vv 
Follow-up evaluation Conservative Upper tract imaging: Aggressive Perform complete evaluation 
and repeat UA approach US vs. helical CT vs. CTU approach (upper tract imaging, 
cytology, cystoscopy) 
Vv k d 
Cytology Cystoscopy 
v Vv 
Negative }<——_____ Positive Negative 
X i 
Positive, atypical, y Yy 
OnSUSpICIOUs Consider UA and cytology Spins à Consider UA and 
at 6, 12, 24, i Treat cytology 
and 36 months at 6, 12, 24, 
v y and 36 months 
Cystoscopy Treat 


CTU = computed tomography urography; P-C = protein-creatinine; UA = urinalysis; US = ultrasonography; UTI = urinary tract infection. 


Modified with permission from Elsevier. Grossfeld GD, Litwin MS, Wolf JS, et al. Evaluation of asymptomatic microscopic hematuria in 
adults: the American Urological Association best practice policy—part II: patient evaluation, cytology, voided markers, imaging, 
cystoscopy, nephrology evaluation, and follow-up. Urology. 2001 Apr;57(4):604-10. [PMID: 11306357] Copyright 2001, Elsevier. 
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Table 5. Imaging Used in the Evaluation of Hematuria 


Study 


Advantages 


Disadvantages 


CT urography (CTU) 


MR urography 


Ultrasonography 


High sensitivity (100%) and specificity 


(97%); image modality of choice 


Useful in eGFR range of 30-60 mL/min/1.73 
m? or when CTU is contraindicated 


No contrast or radiation exposure; useful in 


pregnancy; lower cost 


High radiation dose; Risk of CIN; 


contraindicated in pregnancy 


Contraindicated when eGFR <30 
mL/min/1.73 m? (risk of gadolinium-induced 
nephrogenic systemic fibrosis); less sensitive 
than CTU for smaller cancers and stones 


Limited sensitivity, especially for lesions <2 


cm and ureteral lesions 


CIN = contrast-induced nephropathy; eGFR = estimated glomerular filtration rate. 
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Figure 5. Evaluation of hypotonic hyponatremia. SIADH = syndrome of inappropriate 
antidiuretic hormone secretion; U,,, = urine sodium concentration; U,,,, = urine osmolality. 


Hypotonic hyponatremia 


Vv 


Urine osmolality 


Vv 


Usm 2100 mOsm/kg H,O 


Y 


Ussm <100 mOsm/kg H,O 


Y 


Una <20 mEg/L 
(20 mmol/L) 


v 


e Primary polydipsia 
e Low solute intake 


| Vv Vv 
Hypovolemic Hypervolemic Euvolemic 
Vv 4 Yv Vv Vv 
Una <20 mEq/L Una >20 mEq/L Una <20 mEq/L Una >20 mEq/L Una >40 mEq/L 
(20 mmol/L) (20 mmol/L) (20 mmol/L) (20 mmol/L) (40 mmol/L) 
v | v Y | 
e Vomiting e Diuretic therapy e Chronic heart Acute and chronic Exclude 
e Diarrhea e Renal salt wasting failure kidney failure hypothyroidism 
* Burns e Adrenal insufficiency e Cirrhosis and glucocorticoid 
e Cerebral salt wasting e Nephrosis deficiency 
Y 
SIADH 
Vv 


Define cause 
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Table 6. Causes of the Syndrome of Inappropriate Antidiuretic Hormone Secretion 


Central nervous system disorders: Guillain-Barré syndrome; hemorrhage®; infections; inflammatory disorders; mass lesions?; 
multiple sclerosis 


Drugs: 3,4-methylenedioxymethamphetamine (also known as ecstasy); antipsychotic medications; carbamazepine; 
chlorpropamide; clofibrate; cyclooxygenase-2 inhibitors’; cyclophosphamide; desmopressin?; ifosfamide; nicotine; NSAIDs’; 
opiates*; phenothiazines; selective serotonin reuptake inhibitors*; serotonin-norepinephrine reuptake inhibitors?; tricyclic 
antidepressants; vasopressin®; vincristine 


Endurance exercise (marathon running) 

Familial disorders 

Infections: HIV infection; Rocky Mountain spotted fever 

Postoperative setting: anesthesia*; nausea’; pain? 

Pulmonary disorders: infections; inflammatory disorders; positive pressure mechanical ventilation®; respiratory failure 


Tumors: gastrointestinal tract tumors; genitourinary tract tumors; lymphomas; respiratory tract tumors?; sarcomas; small 
cell cancer?; thymomas 


*Most common causes. 
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Table 7. Causes of Diabetes Insipidus 


Central diabetes insipidus 
Autoimmune hypophysitis (idiopathic)* 
Malignancy (metastatic or primary)? 
Neurosurgery® 


Infiltration (sarcoidosis, histiocytosis X, lymphocytic hypophysitis, granulomatosis with polyangiitis [formerly known as 
Wegener granulomatosis], IgG4-related disease)* 


Trauma 
Following correction of supraventricular tachycardia 
Hypoxic encephalopathy 
Anorexia nervosa 
Sheehan syndrome 
Familial 
Nephrogenic diabetes insipidus 
Lithium? 
Other medications (demeclocycline, cidofovir, foscarnet, didanosine, amphotericin B, ifosfamide, ofloxacin)? 
Electrolyte disorders (hypercalcemia, hypokalemia)? 
Urinary tract obstruction 
Sickle cell nephropathy 
Amyloidosis 
Sjogren syndrome 
Nephronophthisis 
Cystinosis 


Gestational diabetes insipidus (placental "vasopressinase") 
Eee 


Most common causes. 
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Table 8. Correction of Hypernatremia 


H20 Deficit 


Estimate total body water (TBW): 50%-60% body weight (kg) depending on body composition 
Calculate free water deficit: [(Na* — 140)/140] x TBW 
Administer deficit over 48-72 h 


Ongoing H20 Losses 


Calculate free water clearance (C,H20): 
V(1 - Una + Ux) 
Sna 
Where V is urine volume, Una is urine sodium, Ux is urine potassium, and Sya is serum sodium 


Insensible Losses 


~10 mL/kg/d: less if ventilated, more if febrile 


Total 


Add components to determine H20 deficit and ongoing H20 loss; correct the water deficit over 48-72 h and replace daily H20 
loss 


Reproduced with permission from McGraw-Hill Education. Fauci A, Braunwald E, Kasper D, et al. Harrison's Manual of Medicine, 
17th Edition. Electrolytes/Acid-Base Balance. 2009;8. New York, NY. Copyright 2009, McGraw-Hill Education. 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


Figure 6. Causes of hypokalemia. 


Serum K <3.5 mEq/L 
(3.5 mmol/L) 


i 


y 


Y 


y 


Pseudohypokalemia 


Intracellular shift 


Inadequate K intake 


(rare) 


Excessive K loss 


Check urine K 


$ 


Y 


Spot urine K <20 mEq/L (20 mmol/L) 


Gastrointestinal loss 


Spot urine K >20 mEq/L (20 mmol/L) 
Renal loss 


Check BP 


Y 


Normal or low BP 


Check acid-base 


Y Y 
e AME e Primary 
Liddle syndrome hyperaldosteronism 
e 11-B-HSD e Glucocorticoid- 
deficiency remediable 
e Congenital adrenal hyperaldosteronism 
hyperplasia 


e Cushing syndrome 
e Licorice 


4 | { 1 

Low renin High renin Metabolic alkalosis Metabolic acidosis 
Check aldosterone Check urine Cl 
Vv Vv Y l | 
Low Normal/high ° RAS A s 5 e RTA 
aldosterone aldosterone RST OR ELL ate e Toluene 
Malignant [20 mmol/L) [20 mmol) ee 
HTN ketoacidosis 
e SRC 


| 


| 


e Vomiting 

e Non-reabsorbable 
anion 

e Nasogastric 
suction 


e Diuretics 

¢ Bartter 
syndrome 

e Gitelman 
syndrome 

e Aminoglycoside 
toxicity 

e Mg deficiency 


AME= syndrome of apparent mineralocorticoid excess; BP = blood pressure; CI = chloride; HSD = hydroxysteroid dehydrogenase; 
HTN = hypertension; K = potassium; Mg = magnesium; RAS = renal artery stenosis; RST = renin-secreting tumor; RTA = renal tubular 
acidosis; SRC = scleroderma renal crisis. 
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Table 9. Causes of Renal Potassium Loss 


Increased Urine Flow or Sodium Delivery to Distal Nephron 


Diuretics: loop diuretics; thiazides; carbonic anhydrase inhibitors 
Antibiotics: high-dose penicillin 

Osmotic diuresis: diabetes mellitus; mannitol 

Saline diuresis 

Renal tubular acidosis 

Gitelman syndrome 


Bartter syndrome 


Increased Mineralocorticoid Activity 


Exogenous mineralocorticoid 

Primary hyperaldosteronism: adrenal adenoma; bilateral adrenal hyperplasia; glucocorticoid-remediable aldosteronism 
Congenital adrenal hyperplasia: 17-a-hydroxylase deficiency; 11-8-hydroxylase deficiency 

Secondary hyperaldosteronism: renin-secreting tumor; renovascular disease 

Liddle syndrome 

11-B-hydroxysteroid dehydrogenase deficiency: congenital; acquired (licorice, carbenoxolone) 


Cushing syndrome 
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Figure 7. Causes of hyperkalemia. 


Serum K >5.0 mEq/L (5.0 mmol/L) 


y l l | 


Pseudohyperkalemia Extracellular shift Increased K intake Decreased K excretion 


ÀA i} ÀA 
ired ald ; Decreased urine flow or TE 
Impaired aldosterone action sodium delivery to distal nephron Kidney failure 
l ‘ 
e Severe volume depletion e CKD/ESKD 
e Heart failure e AKI 
Y v 
Aldosterone deficiency Aldosterone resistance 
Yv 


e Medications (amiloride, 
triamterene, spironolactone, 
eplerenone, pentamidine, 
trimethoprim) 

e Tubulointerstitial disease 

e Gordon syndrome 

e Defective mineralocorticoid 


receptor 
Yy y 
Hyporeninemic 4 
hypoaldosteronism Ailey 
Vv v 
e Medications (NSAIDs, ¢ Heparin 
COX-2 inhibitors, e Ketoconazole 
calcineurin inhibitors, e Adrenal insufficiency 
ACEI/ARBs) e Congenital enzyme defects 
e Diabetes mellitus 


e HIV infection 
e Urinary tract obstruction 
e Aging 


ACEI = angiotensin-converting enzyme inhibitor; AKI = acute kidney injury; ARB = angiotensin receptor blocker; CKD = chronic kidney 
disease; COX = cyclooxygenase; ESKD = end-stage kidney disease; K = potassium. 
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Table 10. Causes of Hypophosphatemia 


Inadequate Intake 


Intracellular Shift 


Refeeding 


Treatment of diabetic ketoacidosis 


Respiratory alkalosis 


Drugs: insulin; glucagon; epinephrine; B2-agonists; glucocorticoids; xanthine derivatives 


Rapid cell proliferation/uptake: hungry bone syndrome; acute leukemia 


Decreased Intestinal Absorption 


Phosphate-binding antacids (aluminum; sucralfate) 


Vitamin D deficiency 


Chronic diarrhea 


Steatorrhea 


Increased Urine Loss 


Hyperparathyroidism 


Vitamin D disorders: vitamin D deficiency; hypophosphatemic rickets 


Oncogenic osteomalacia 


Volume expansion 


Fanconi syndrome: heavy metal intoxication; Wilson disease; hereditary fructose intolerance; multiple myeloma; tenofovir; 
ifosfamide 


Diuretics: acetazolamide; metolazone 


Osmotic diuresis 


Metabolic acidosis 


Kidney transplantation 
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Table 11. Causes of Hyperphosphatemia 


Excessive Intake 


Excessive use of phosphate-containing bowel preparations 
Vitamin D intoxication 


Milk-alkali syndrome 


Extracellular Shift 


Rhabdomyolysis 
Tumor lysis syndrome 
Acute hemolysis 


Acute acidosis 


Decreased Excretion 


Acute or chronic kidney failure 
Hypoparathyroidism 
Acromegaly 

Severe hypomagnesemia 
Familial tumoral calcinosis 


Bisphosphonates 
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Table 12. Compensation in Acid-Base Disorders 


Condition Expected Compensation 


Metabolic acidosis Acute: PCO: = (1.5) [HCo3] + 8 
Chronic: PcO2 = [Hco3] + 15 
Failure of the PCO, to decrease to the expected value 
= complicating respiratory acidosis; excessive 
decrease of the PCO = complicating respiratory 
alkalosis 


Quick check: PCO2 = value should approximate last 
two digits of pH 


Metabolic alkalosis For each fî 1.0 mEq/L (1.0 mmol/L) in [Hco3], PCO2 ft 
0.7 mm Hg (0.9 kPa) 


Respiratory acidosis Acute: 1.0 mEq/L (1.0 mmol/L) t [Hco3] for each 10 
mm Hg (1.3 kPa) tî in Pco2 


Chronic: 3.5 mEq/L (3.5 mmol/L) t [HcO3] for each 10 
mm Hg (1.3 kPa) t in Pco2 


Failure of the [HCO3] to increase to the expected value 
= complicating metabolic acidosis; excessive increase 
in [HCO3] = complicating metabolic alkalosis 


Respiratory alkalosis Acute: | 2.0 mEq/L (2.0 mmol/L) [Hco3] for each 10 
mm Hg (1.3 kPa) | in Pco2 


Chronic: 4.0-5.0 mEq/L (4.0-5.0 mmol/L) | [HCo3] for 
each 10 mm Hg (1.3 kPa) | in PCO2 

Failure of the [Hco3] to decrease to the expected 
value = complicating metabolic alkalosis; excessive 
decrease in [HCO3] = complicating metabolic acidosis 
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Table 13. Causes of Lactic Acidosis 


Condition Cause Clinical and Treatment Comments 
Laboratory 
Manifestations 
Lactic acidosis Serum lactate level Treat underlying cause; Most common cause of 
>4.0 mEq/L sodium bicarbonate increased AG metabolic 
(4.0 mmol/L) when arterial pH is acidosis 
<7.1 to raise pH to 7.2 
Type A lactic Tissue Evidence of multi- Correct cause of - 
acidosis hypoperfusion system organ hypoperfusion 
dysfunction typically 
present 
Type B lactic 
acidosis 
Propofol Propofol Rhabdomyolysis; Discontinue propofol; - 
>4 mg/kg/h for hyperlipidemia; HD 
>24 h cardiogenic shock 
Metformin Metformin use in - HD Rare complication; 


Hematologic 
malignancy 


D-Lactic acidosis 


patients with 

Scr >1.4-1.5 mg/dL 
(123.8-132.6 
mol/L) 


Thought to be due 
to anaerobic 
metabolism in 
cancer cells 


Short-bowel 
syndrome; 
undigested 
carbohydrates in 
the colon are 
metabolized to 
D-lactate 


Severe type B lactic 
acidosis; 
hypoglycemia 


Intermittent 
confusion; slurred 
speech; ataxia; AG 
metabolic acidosis 
with normal serum 
lactate level 


AG = anion gap; S,, = serum creatinine; HD = hemodialysis. 


*After jejunoileal bypass or small-bowel resection. 


Treat underlying 
malignancy 


Antibiotics (e.g., 
metronidazole or 
neomycin) directed 
toward bowel flora; 
restriction of dietary 
carbohydrates 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


mortality 30%-50% 


Portends very poor 


prognosis; seen in high- 
grade B-cell lymphomas 


Diagnosis requires 
measurement of 
D-lactate because 
D-isomer is not 
measured by specific 
assays 


Table 14. Selected Causes of Increased Anion Gap Metabolic Acidosis 


Condition Cause Clinical and Treatment Comments 
Laboratory 
Manifestations 
Ethylene glycol Glycolic acid Flank pain; AKI; HD Suspect ingestion with 
ingestion accumulation; calcium hypocalcemia; Fomepizole increased AG acidosis 


Methanol ingestion 


Propylene glycol 
toxicity 


Salicylate toxicity 


Acetaminophen 
toxicity 


oxalate precipitation 
in renal tubules and 
crystals in the urine 


Formic acid 
accumulation 


Large doses of 
propylene glycol 

(a solvent used for IV 
medications), most 
commonly lorazepam 
diluted in propylene 
glycol (80%) 


Salicylate anion 
accumulation; 
ingestion of as little 
as 10 grams of aspirin 
in adults 


Pyroglutamic 
acidosis; most 
common in critically ill 
patients, those with 
poor nutrition, liver 
disease, CKD, and in 
vegetarians 


nephrocalcinosis; 
cardiovascular 
collapse; 
neurotoxicity; 
pulmonary edema 


Impaired 
vision/blindness 
mediated by formic 
acid; papilledema; 
mydriasis; afferent 
pupillary defect; 
abdominal pain; 
pancreatitis 


AKI; AG metabolic 
acidosis with 
increased plasma 
osmolal gap; toxicity 
when propylene glycol 
levels >25 mg/dL or 
plasma osmolal gap 
>10 mOsm/kg H20 


Tinnitus; tachypnea; 
ow-grade fever; 
nausea/vomiting; 
impaired mental 
status; cerebral 
edema and fatal 
brainstem herniation; 
acute lung injury; 
noncardiogenic 
pulmonary edema; 
hepatic injury; 
respiratory alkalosis; 
with severe 
intoxication, AG 
metabolic acidosis, 
actic acidosis, 
etoacidosis 


Impaired mental 
status; on urine 
testing for organic 
anions, high 
concentrations of 
urine pyroglutamate 


Sodium bicarbonate 
Pyridoxine and 
thiamine in suspected 
ethylene glycol 
toxicity 


Fomepizole 
HD 
Sodium bicarbonate 


Folic acid in suspected 
methanol toxicity 


Discontinue the 
IV infusion 


HD 


V glucose (100 mL of 
50% dextrose) in 
adults when mental 
status changes are 
present, irrespective 
of the plasma glucose 
evel 


HD for AKI, impaired 
mental status, 
cerebral edema, 
serum salicylate 
evels >80 mg/dL, 
severe AG metabolic 
acidosis, pulmonary 
edema 


Vitamin K for 
increased INR 


Discontinue 
acetaminophen 
Sodium bicarbonate 
Possibly N- 
acetylcysteine to 
regenerate depleted 
glutathione stores 


and a serum bicarbonate 
level <10 mEq/L 

(10 mmol/L) and a 
plasma osmolal gap 
>10 mOsm/kg H20 
May be difficult to 
differentiate from 
methanol ingestion 


Suspect ingestion with 
increased AG acidosis 
and a serum bicarbonate 
level <10 mEq/L 

(10 mmol/L) and a 
plasma osmolal gap 
>10 mOsm/kg H20 
May be difficult to 
differentiate from 
ethylene glycol 
ingestion 
80%-90% mortality 
rate with methanol 
ingestion; permanent 
blindness may occur 


Monitor acid-base 
status and plasma 
osmolality when 
lorazepam doses 

>1 mg/kg/d; unlikely 
to develop if 24-h 
lorazepam dose is 
limited to <166 mg/d 


Toxicity can develop 
from ingestion or 
mucocutaneous 
exposure to salicylate 
preparations such as 
methyl salicylate 

(oil of wintergreen) 


Female 
preponderance 
(80%); genetic 
factors may play a 
role 


AG = anion gap; AKI = acute kidney injury; CKD = chronic kidney disease; HD = hemodialysis; IV = intravenous. 
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Table 15. Diagnostic Approach to Normal Anion Gap Metabolic Acidosis 


Diagnosis Serum Potassium Urine AG Urine pH 
Ammonium chloride ingestion (acid load) Normal Negative <5.5 
Diarrhea and acidosis Normal Negative <5.5 

Type 2 (proximal) RTA Decreased Negative Variable? 
Type 1 (hypokalemic distal) RTA Decreased Positive >5.5 

Type 4 (hyperkalemic distal) RTA Increased Positive <5.5 


AG = anion gap; RTA = renal tubular acidosis. 


*Patients with type 2 (proximal) RTA have normal distal renal tubular function and can acidify the urine once the serum bicarbonate 
drops to a point at which the filtered load of bicarbonate can be normally reabsorbed. 
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Table 16. Causes of Type 2 (Proximal) Renal Tubular Acidosis 


Isolated Type 2 (Proximal) Renal Tubular Acidosis 


Primary: hereditary (Na-Hco3 cotransporter); sporadic (often transient) 


Hereditary carbonic anhydrase deficiency: carbonic anhydrase inhibitors 


Fanconi Syndrome (associated glycosuria, phosphaturia, aminoaciduria, hypouricemia) 


Primary: hereditary Fanconi syndrome 
Genetic: cystinosis; Wilson disease 
Acquired: Sjögren syndrome; paraproteinemias; vitamin D deficiency 


Drugs/toxins: ifosfamide; tacrolimus; cyclosporine; toluene; outdated tetracycline; lead; mercury; cidofovir; tenofovir 
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Table 17. Causes of Type 1 (Hypokalemic Distal) Renal Tubular Acidosis 


Primary: hereditary 

Genetic: sickle cell disease; Fabry disease; Wilson disease; elliptocytosis 
Medullary cystic kidney disease 

Autoimmune disorders: Sjögren syndrome; systemic lupus erythematosus 
Nephrocalcinosis/hypercalciuria 

Dysproteinemias: amyloidosis; cryoglobulinemia; hypergammaglobulinemia 
Drugs/toxins: amphotericin B; lithium; analgesic abuse 


Tubulointerstitial disease: reflux nephropathy; obstructive uropathy; kidney transplant rejection 
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Figure 8. Evaluation of metabolic alkalosis. 
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ACTH = adrenocorticotropic hormone; EABV = effective arterial blood volume; ECF = extracellular fluid; HSD = hydroxysteroid 


dehydrogenase. 
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Table 18. Causes of Respiratory Acidosis 


Inadequate Ventilation 


Decreased respiratory drive: head trauma; cerebrovascular accident; obesity-hypoventilation syndrome; central sleep apnea; 
CNS tumor; edema; infection; medications (anesthetics, sedatives, opiates) 


Neuromuscular dysfunction: spinal cord injury; Guillain-Barré syndrome; amyotrophic lateral sclerosis; periodic paralysis 


Musculoskeletal dysfunction: kyphoscoliosis; severe obesity; polymyositis; severe hypokalemia or hypophosphatemia 


Impaired Arterial-Alveolar Gas Exchange 


Pneumonia 


Acute lung injury/acute respiratory distress syndrome 


Cardiogenic pulmonary edema 


Pneumothorax 


Hemothorax 


Emphysema 


Interstitial lung disease 


Pulmonary fibrosis 


Pulmonary embolism 


Airway Obstruction 


Upper airway: tonsillar hypertrophy; vocal cord paralysis; foreign body aspiration; laryngospasm; tracheal stenosis; 
angioedema 


Lower airway: status asthmaticus; COPD 


CNS = central nervous system. 
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Table 19. Causes of Respiratory Alkalosis 


Enhanced Respiratory Drive 


Sepsis 


Hepatic failure 


Anxiety 


Psychosis 


Subarachnoid hemorrhage 


Pregnancy 


Nicotine 


Medications: salicylates; theophylline/aminophylline 


Hormones: progesterone; medroxyprogesterone; epinephrine; norepinephrine; angiotensin II 


Hypoxemia 


High altitude 


Severe anemia 


Hypotension 


Chronic heart failure 


Pulmonary parenchymal disease 


Pulmonary Disease with Thoracic Stretch Receptor Stimulation 


Pneumonia 


Acute respiratory distress syndrome 


Pulmonary embolism 


Hemothorax 


Pneumothorax 


Pulmonary edema 
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Figure 9. Stroke mortality rate by systolic and diastolic blood pressure, stratified by age. 
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Meta-analysis of 61 prospective observational studies in adults with no previous vascular disease. “Usual” is defined as the long-term 
average blood pressure, accounting for blood pressure as a time-dependent variable in the studies included for meta-analysis. 


Reproduced with permission from Lewington S, Clarke R, Qizilbash N, Peto R, Collins R; Prospective Studies Collaboration. Age-specific 
relevance of usual blood pressure to vascular mortality: a meta-analysis of individual data for one million adults in 61 prospective 
studies. Lancet. 2002 Dec 14;360(9349):1903-13. [PMID: 12493255] Copyright 2002, Elsevier. 
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Figure 10. Increase in 11-year risk of cardiovascular mortality for 10 mm Hg increase in 
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office, home, and ambulatory blood pressure at various initial blood pressure values. There were 2051 subjects. Office blood pressure 
at initial visit and after ambulatory blood pressure were averaged and pooled, two home blood pressure measurements (7 am and 7 pm) 
concurrent with ambulatory blood pressure on the contralateral arm were averaged, and ambulatory blood pressure values were aver- 
aged over 24 hours, day (7 am-11 pm), and night (11 pm-7 am). CV = cardiovascular; DBP = diastolic blood pressure; SBP = systolic blood 


pressure. 


Reproduced with permission from Sega R, Facchetti R, Bombelli M, et al. Prognostic value of ambulatory and home blood pressures 
compared with office blood pressure in the general population: follow-up results from the Pressioni Arteriose Monitorate e Loro 
Associazioni (PAMELA) study. Circulation 2005 Apr 12;111(14):1777-83. [PMID: 15809377] Copyright 2005, Wolters Kluwer Health, Inc. 
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Table 20. Classification of Blood Pressure for Adults 


BP Category Office-Based 24-Hour Ambulatory Self-Recorded BP 
Readings (mm Hg) Readings (mm Hg) (mm Hg) 

Normal SBP <120 and DBP <80 <130/80 <135/85 
Prehypertension SBP 120-139 or DBP 80-89 = = 

Hypertension, Stage 1 SBP 140-159 or DBP 90-99 2135/85 2135/85 
Hypertension, Stage 2 SBP 2160 or DBP =100 = = 

White Coat Hypertension 2140/90 <135/85 <135/85 

Masked Hypertension <140/90 >135/85 >135/85 


BP = blood pressure; DBP = diastolic blood pressure; SBP = systolic blood pressure. 
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Table 21. Over-the-Counter and Prescription Agents that Increase Blood Pressure 


Type Agent Mechanism(s) 
OTC Black licorice (European) Mineralocorticoid activity 
enhancement; sodium retention 

OTC Ethanol Adrenergic stimulation 

OTC NSAIDs Sodium retention 

OTC/Rx Sympathomimetics; appetite Vasoconstriction; sodium retention 
suppressants; decongestants; 
vigilance enhancers (e.g., 
amphetamines) 

Rx Selective serotonin or serotonin- Adrenergic stimulation 
norepinephrine reuptake inhibitors 

Rx Erythrocyte stimulation agents (e.g., Vasoconstriction 
erythropoietins) 

Rx Antiretroviral therapies Not clear 

Rx Vascular endothelial growth factor Vasoconstriction (endothelial 
antagonists (e.g., bevacizumab) dysfunction) 

Rx Glucocorticoids (e.g., prednisone) Sodium retention; weight gain 

Rx Oral contraceptives Increased renin-angiotensin system 


activity; sodium retention 


= Caffeine Adrenergic stimulation 


= Cocaine; 3,4- 
methylenedioxymethamphetamine 
(also known as ecstasy); recreational 
drugs 


Adrenergic stimulation 


OTC = over the counter; Rx = prescription. 
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Table 22. Potential Factors that Influence the Selection of an Initial Antihypertensive 
Agent 


Agent Potential Clinical Indications Potential Clinical 
Contraindications 
Thiazide diuretic Isolated systolic hypertension in Gout; hyponatremia; glucose intolerance; 
elderly; hypertension in black patients; concomitant lithium use 
heart failure 
ACE inhibitor/ARB Heart failure; post-MI; CKD; Pregnancy’; hyperkalemia; bilateral renal 


proteinuria; diabetes artery stenosis 
mellitus/metabolic syndrome 


CEB Isolated systolic hypertension in Heart failure (non-dihydropyridines) 
elderly; hypertension in black patients 

B-Blocker Post-MI; heart failure; Peripheral arterial disease; COPD; glucose 
tachyarrhythmia; pregnancy; angina intolerance 


(NOT recommended for initial use 
except under these conditions) 


ARB = angiotensin receptor blocker; CCB = calcium channel blocker; CKD = chronic kidney disease; MI = myocardial infarction. 
*Absolute contraindication. 
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Table 23. Frequently Used Antihypertensive Medications 


Class/Agent Dose/ Frequency Common Side Effects 

Thiazide Diuretics Hypokalemia; hyponatremia; 
hyperlipidemia; hyperuricemia; 
hyperglycemia 

Hydrochlorothiazide 12.5-50 mg daily 

Chlorthalidone 12.5-25 mg daily 

ACE Inhibitors Hyperkalemia; cough 

Captopril 25-75 mg three times daily 

Lisinopril 5-40 mg daily 

Enalapril 5-20 mg twice daily 

Benazepril 10-40 mg daily 

Angiotensin Receptor Hyperkalemia 

Blockers 

Candesartan 4-32 mg daily 

Losartan 25-100 mg daily 

Valsartan 40-320 mg daily 

Irbesartan 75-300 mg daily 


Calcium Channel Blockers 


Dihydropyridines 


Amlodipine 2.5-10 mg daily Pedal edema 
Felodipine 2.5-10 mg daily Headache 
Nifedipine (extended release) 30-180 mg daily 
Non-dihydropyridines 
Diltiazem (extended release) 120-360 mg daily Constipation 
Verapamil (extended release) 120-480 mg daily 
p-Blockers Fatigue; bronchospasm; sexual 
dysfunction; hyperglycemia 
Atenolol 25-100 mg daily 
Metoprolol tartrate 25-100 mg twice daily 
Metoprolol succinate 25-200 mg daily 
Labetalol 100-600 mg three times daily 
Potassium Channel Openers Edema 
(Vasodilators) 
Hydralazine 25-75 mg three times daily Lupus-like syndrome 
Minoxidil 2.5-10 mg twice daily Hypertrichosis 
a-Blocker Orthostatic hypotension; 
dizziness 
Prazosin 1-10 mg twice daily 
Central a-Agonists Fatigue; depression; rebound 
hypertension 
Clonidine, oral 0.1-0.4 mg twice daily 
Clonidine, patch 0.1-0.3 mg/24 h applied once every 7 
days 
Potassium-Sparing Diuretics Hyperkalemia 
Spironolactone 25-50 mg daily Gynecomastia 
Amiloride 5 mg daily or twice daily 
Eplerenone 50 mg daily or twice daily 
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Table 24. Identifiable Causes of Hypertension and Associated Diagnostic Tests? 


Diagnosis 


Diagnostic Test 


Chronic kidney disease 
Coarctation of the aorta 


Cushing syndrome (most commonly due to chronic 
exogenous glucocorticoid therapy) 


Drug-induced/related 
Pheochromocytoma 


Hyperaldosteronism 


Renovascular hypertension 
Sleep apnea 
Thyroid dysfunction 


Primary hyperparathyroidism 


Estimated GFR 
CT angiography 


Overnight dexamethasone suppression test (not necessary 
if the patient is on chronic glucocorticoid therapy) or 24- 
hour urine free cortisol; late evening salivary cortisol 


Drug screening 


24-Hour urine metanephrines and 24-hour urine 
catecholamines; if preclinical suspicion is high, measure 
plasma free metanephrines instead 


Plasma aldosterone-plasma renin activity ratio, measured 
midmorning in an ambulatory patient who is euvolemic and 
normokalemic 


Doppler flow study; MR or CT angiography 
Polysomnography 
TSH level 


Serum calcium level 


GFR = glomerular filtration rate; TSH = thyroid-stimulating hormone. 
*Diagnostic testing for causes of secondary hypertension should be guided by history and physical examination findings consistent 


with the secondary cause being considered. 
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Figure 11. Renal angiogram showing typical fibromuscular dysplasia. 
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This noninflammatory, nonatherosclerotic disorder of unclear etiology most commonly affects the arterial media, causing distortion of 


the arterial wall (“string of beads” sign) that may result in renal artery stenosis. 
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Table 25. Causes of Chronic Tubulointerstitial Diseases 


Autoimmune Disorders 


Anti-tubular basement membrane antibody-mediated tubulointerstitial nephritis 
Sarcoidosis 

Sjögren syndrome 

Systemic lupus erythematosus 

IgG4-related disease 

Tubulointerstitial nephritis with uveitis (TINU)? 


Toxic Causes 


Balkan endemic nephropathy/aristolochic acid nephropathy (with increased risk of transitional cell carcinoma) 


Heavy metal nephropathy (e.g., lead, cadmium, mercury) 


Hereditary Tubulointerstitial Nephritis 


Medullary cystic kidney disease 
Mitochondrial disorders 


Nephronophthisis 


Infection-Related Causes 


Polyoma BK virus (most commonly post-kidney transplantation) 
Brucellosis 

Cytomegalovirus 

Epstein-Barr virus 

Fungal infections 

Legionella species 

Mycobacterium tuberculosis 

Toxoplasmosis 


Chronic pyelonephritis 


Malignancy-Related Causes 


Leukemia 
Lymphoma 


Malignancy-associated monoclonal gammopathies (e.g., multiple myeloma, plasmacytoma) 


Medication-Induced Causes 


Analgesic nephropathy 
Phosphate nephropathy 
Oxalate nephropathy 
Calcineurin inhibitors 
Cyclooxygenase-2 inhibitors 
Lithium 

NSAIDs 


Prolonged exposure to any medication that can cause acute interstitial nephritis: 5-aminosalicylates (e.g., mesalamine); 
allopurinol; cephalosporins; fluoroquinolones; H2 blockers; indinavir; penicillins; proton pump inhibitors; rifampin; 
sulfonamides 


Secondary Tubulointerstitial Injury Due to Glomerular and Vascular Disorders (e.g., 
hypertensive nephrosclerosis) 


Urinary Tract Obstruction 


*TINU is an uncommon immune-mediated syndrome with the combination of tubulointerstitial nephritis and uveitis associated with 
autoimmune disorders, including hypoparathyroidism, thyroid disease, IgG4-related disease, and rheumatoid arthritis. 
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Table 26. Clinical Manifestations of Chronic Tubulointerstitial Diseases 


Abnormality? Cause 

Decline in GFR Obstruction of tubules; damage to microvasculature; 
interstitial fibrosis and sclerosis of glomeruli 

Proximal tubular damage (Fanconi syndrome) Incomplete absorption and kidney wasting of glucose, 
phosphate, uric acid, bicarbonate, and amino acids 

Normal anion gap metabolic acidosis Proximal and distal RTA; decreased ammonia production 

Polyuria and isosthenuria Decreased concentrating and diluting ability 

Proteinuria Decreased tubular protein reabsorption (usually <2000 
mg/24 h) 

Hyperkalemia Defect in potassium secretion (type 4 [hyperkalemic] distal 
RTA) 

Hypokalemia Defect in potassium reabsorption (type 1 [hypokalemic] 
distal RTA) 

Anemia Injury to erythropoietin-producing cells in the kidney 


GFR = glomerular filtration rate; RTA = renal tubular acidosis. 
*The degree of these abnormalities depends on the extent and location of injury. 
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Figure 12. A normal glomerular capillary and surrounding structures. 
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Each capillary consists of a layer of endothelial cells surrounded by a basement membrane on which sit specialized epithelial cells called 
podocytes. These layers constitute a barrier to plasma proteins and cells, which prevent their passage into the urine. 
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Table 27. Nondiabetic Conditions Associated With the Nephrotic Syndrome 


Condition Frequency as a Cause of the Comments 
Nephrotic Syndrome 
Focal segmental glomerulosclerosis 36%-80% Most common cause of primary 
nephrotic syndrome in the United 
States 


Predilection for black persons 


Five subtypes: not otherwise 
specified; perihilar variant; tip 
variant; cellular variant; collapsing 
variant (may be associated with HIV 
infection, heroin use, parvovirus 
infection, or pamidronate exposure) 


May be associated with or secondary 
to: 
Genetic mutations of podocyte 
proteins 
Direct podocyte injury (e.g., 
permeability factor), viral 
infections (e.g., HIV), drugs (e.g., 
pamidronate) 
Hyperfiltration (e.g., morbid 
obesity) and decreased kidney 
mass (congenital kidney dysplasia, 
reflux nephropathy) 


Membranous glomerulopathy 18%-41% Primary form (most common 
worldwide): antiphospholipase A2 
receptor autoantibodies can be found 
in 75% of cases 


May be associated with or secondary 

to: 
Systemic lupus erythematosus 
Infections: hepatitis B and C virus 
infections; syphilis; malaria 
Medication exposure: 
penicillamine; NSAIDs; TNF-a 
inhibitors; tiopronin 
Mercury or gold exposure 
Malignancies: bladder, breast, 
colon, lung, pancreas, prostate, 
stomach carcinoma; carcinoid; 
sarcomas; lymphomas; leukemias 
Thyroid disease 

Highest predilection for renal vein 


thrombosis among all causes of the 
nephrotic syndrome 


Minimal change glomerulopathy 9%-16% Most common cause of primary 
nephrotic syndrome in children 


May be associated with or secondary 

to: 
Atopic diseases 
Mononucleosis 
Malignancies: Hodgkin lymphoma 
and carcinomas 
Medication exposure: NSAIDs; 
interferon; pamidronate; lithium; 
rifampin 

2 SSS 
TNF = tumor necrosis factor. 
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Table 28. Conditions Associated With the Nephritic Syndrome 


Condition Frequency as a Cause of the Comments 
Nephritic Syndrome 
Anti-glomerular basement 3% Frequent cause of RPGN 


membrane antibody disease 
Pauci-immune glomerulonephritis 15%-25% 


Immune complex—mediated 
glomerulonephritis 


IgA nephropathy 25%-30% 


Henoch-Schonlein purpura - 


Lupus nephritis? 20% 
Infection-related 4%-8% 
glomerulonephritis? 

Membranoproliferative 6%-10% 


glomerulonephritis® 
Cryoglobulinemia® - 


Thin basement membrane disease - 


Hereditary nephritis (also known as = 
Alport syndrome) 


Frequent cause of RPGN 


Often asymptomatic; rarely causes 
RPGN 


Often acute onset, occasionally with 
RPGN 


Variably associated with RPGN 


Rarely causes RPGN 


Frequent cause of RPGN 
Asymptomatic microhematuria; good 
prognosis 


Chronic and slowly progressive; 
extrarenal abnormalities involving the 
eye and cochlea 


RPGN = rapidly progressive glomerulonephritis. 
"Typically associated with low serum complement levels. 
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Table 29. Classification of Lupus Nephritis 


Classification 


Comments 


I. Minimal mesangial LN 


II. Mesangial proliferative LN 


III. Focal proliferative LN, <50% glomeruli involved (active; 
active and chronic; or chronic) 


IV. Diffuse proliferative LN (>50% glomeruli involved); all 
may be with segmental or global involvement (active; 
active and chronic; or chronic) 


V. Membranous LN glomerulonephritis 


VI. Advanced sclerosing LN 


No renal findings 


Mild clinical kidney disease; minimally active urine 
sediment; mild to moderate proteinuria (never nephrotic) 
but may have active serology 


More active urine sediment changes; often active serology; 
increased proteinuria (about 25% nephrotic); hypertension 
may be present; some evolve into class IV pattern; active 
lesions require treatment, chronic lesions do not 


Most severe kidney involvement with active urine sediment, 
hypertension, heavy proteinuria (frequent nephrotic 
syndrome), and often reduced GFR; serology very active; 
active lesions require treatment 


Significant proteinuria (often nephrotic) with less active 
serology 


More than 90% glomerulosclerosis; no treatment prevents 
kidney failure 


GFR = glomerular filtration rate; LN = lupus nephritis. 
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Table 30. Treatment of Lupus Nephritis 


Class/Group Treatment Recommendation 

Class I Treat as dictated by the extrarenal clinical manifestations of 
lupus 

Class II Proteinuria <1000 mg/d: as dictated by the extrarenal 


clinical manifestations of lupus 


Proteinuria >3000 mg/d with glucocorticoids or calcineurin 
inhibitors (CNIs) 


Class III and IV For remission induction: 
Initial therapy with glucocorticoids, combined with either 
cyclophosphamide or mycophenolate mofetil (MMF) 


For maintenance therapy: 

Azathioprine or MMF and low-dose oral glucocorticoids 
CNI with low-dose glucocorticoids in patients who are 
intolerant of MMF and azathioprine 


Class V For normal kidney function and non-nephrotic-range 
proteinuria: treat with antiproteinuric and antihypertensive 
medications, and only treat with glucocorticoids and 
immunosuppressives as dictated by the extrarenal 
manifestations of lupus 
For persistent nephrotic proteinuria, glucocorticoids plus an 
additional immunosuppressive agent: cyclophosphamide, or 
CNI, or MMF, or azathioprine 


Class VI Glucocorticoids and immunosuppressives only as dictated by 
the extrarenal manifestations of lupus 


Pregnant patients with active disease Hydroxychloroquine and prednisone are first-line therapy; 
azathioprine for more serious disease (azathioprine is 
inactivated by the placenta) 


Recommendations from Kidney Disease: Improving Global Outcomes (KDIGO) Glomerulonephritis Work Group. KDIGO Clinical 
Practice Guideline for Glomerulonephritis. Kidney Inter Suppl. 2012;2:139-274. Copyright, 2012. With permission from Macmillan 
Publishers, Ltd. 
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Table 31. Causes and Patterns of Immune Deposition in Monoclonal Gammopathy 


Organized Deposits 


AL amyloid 
Immunotactoid glomerulonephritis 
Fibrillary glomerulonephritis 


Cryoglobulinemic glomerulonephritis 


Non-Organized Deposits 


Monoclonal deposition disease (light chain/heavy chain/both) 
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Table 32. Cystic Kidney Disorders 


Disorder Inheritance Gene(s) Features/Comments 
ADPKD AD PKD1 Most common inherited kidney disorder (5% of ESKD 
PKD2 cases); intracranial cerebral aneurysm; mitral valve 


prolapse; hepatic cysts; diverticulosis 


ARPKD AR PKHD1 Pediatric; ESKD; hepatic fibrosis; portal hypertension; 
homozygous mutations cause complete loss of 
function: severe kidney cystic disease, 
oligohydramnios, pulmonary hypoplasia, Potter 
syndrome; no specific therapies 


Tuberous sclerosis AD TSC1 Characterized by benign hamartomas (kidney, brain, 

complex TSC2 skin, other organs); epilepsy, brain tumors, 
developmental delay, autism, and lung disease may 
also occur; renal angiomyolipomas are common; 
kidney cysts may develop 


Nephronophthisis AR Multiple (13) Most common genetic cause of ESKD in 
childhood/adolescence; interstitial fibrosis; renal 
medullary cysts; a renal concentrating defect and/or 
salt wasting; retinitis pigmentosa; no specific 
therapies 

I 
AD = autosomal dominant; ADPKD = autosomal dominant polycystic kidney disease; AR = autosomal recessive; ARPKD = 
autosomal recessive polycystic kidney disease; ESKD = end-stage kidney disease. 
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Figure 13. Autosomal dominant polycystic kidney disease with multiple bilateral cysts with 
replacement of the normal smooth architecture of the kidneys. 


Image from the CDC Public Health Image Library. 
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Figure 14. CT scan of multiple renal angiomyolipomas. 


In this CT scan, the kidney has multiple lesions with fat, vascular, and smooth muscle components. The lesions can be isolated lesions 
predominantly in women or multiple and bilateral in tuberous sclerosis complex with no gender predominance. 
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Table 33. Noncystic Kidney Disorders 


Disorder Inheritance Gene(s) Features/Comments 
ADIKD (medullary cystic AD UMOD; REN; MUC Rare; medullary cysts may or 
kidney disease) may not be present; slow 


progression to ESKD; bland 
urine sediment; may be 
associated with gout and 


anemia 
Collagen type IV-related 
nephropathies 
Hereditary nephritis X-linked COL4A5 Sensorineural hearing loss; 
lenticonus (conical deformation 
of the lens) 
AD or AR COL4A3 Similar phenotype as X-linked 
with some variability 
AD or AR COL4A4 Similar to COL4A3 
Thin glomerular Primarily AD COL4A3; COL4A4 Also known as benign familial 
basement membrane hematuria; microscopic or 
disease macroscopic hematuria 
Hereditary nephrotic 
syndromes 
Congenital nephropathy AR NEPH1; NEPH2 Severe perinatal nephrotic 
(Finnish type) syndrome; ESKD; kidney 
transplantation is only 
treatment 
Familial FSGS AR or AD NEPH2; ACTN4; TRPC6 Nephrotic syndrome; ESKD; 
should be considered in those 
with prednisone-resistant FSGS 
Denys-Drash syndrome AR WT1 Cause of pediatric nephrotic 
syndrome; associated with 
urogenital abnormalities 
Fabry disease X-linked GLA Premature coronary artery 


disease; severe neuropathic 
pain; telangiectasias; 
angiokeratomas 


AD= autosomal dominant; ADIKD = autosomal dominant interstitial kidney disease; AR = autosomal recessive; ESKD = end-stage 
kidney disease; FSGS = focal segmental glomerulosclerosis. 
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Table 34. RIFLE and AKIN Criteria for Acute Kidney Injury 


RIFLE? AKIN? Both 
Stage Serum Creatinine Criteria Stage Serum Creatinine Urine Output Criteria 
Criteria 
R Increase in Scr of 1.5-fold 1 Increase in Scr of 1.5-fold <0.5 mL/kg/h for 6 h 
from baseline or GFR from baseline or increase in 
decrease >25% SCr of 20.3 mg/dL (26.5 
pmol/L) 
I Increase in Scr of 2-fold from 2 Increase in Scr of 2-fold <0.5 mL/kg/h for 12 h 
baseline or GFR decrease from baseline 
>50% 
F Increase in Sc, >3-fold from 3 Increase in Sc, >3-fold <0.3 mL/kg/h for 24 h or 
baseline or GFR decrease from baseline or Sc, 24.0 anuria for 12 h 
>75% or Scr 24.0 mg/dL mg/dL (353.6 pmol/L) with 
(353.6 pmol/L) with an acute an acute rise of 20.5 
rise of 20.5 mg/dL (44.2 mg/dL (44.2 mol/L) 
pmol/L) 
L Persistent kidney failure for = = z 
>4 wk 
E Persistent kidney failure for - - - 
>3 mo 


AKIN = Acute Kidney Injury Network; GFR = glomerular filtration rate; RIFLE = risk (R), injury (I), failure (F), loss (L), end-stage 
kidney disease (E); Sc, = serum creatinine. 


*For AKIN, the increase in serum creatinine must occur in <48 hours. For RIFLE, acute kidney injury should be both abrupt (within 
1 to 7 days) and sustained (>24 hours). For AKIN, those who receive dialysis are considered to have met the criteria for stage 3. 
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Table 35. Causes of Acute Kidney Injury 


Category 


Examples 


Prerenal 


Volume depletion 


Decreased cardiac output (cardiopulmonary syndrome) 


Systemic vasodilation 


Intrarenal vasoconstriction 


Efferent arteriolar vasodilation 


Kidney losses 
Gastrointestinal fluid losses 
Hemorrhage 

Burns 

Heart failure 

Massive pulmonary embolus 
Acute coronary syndrome 
Sepsis 

Anaphylaxis 

Anesthesia 

Cirrhosis 

Hypercalcemia 


Drugs (NSAIDs, COX-2 inhibitors, amphotericin B, 
calcineurin inhibitors, contrast agents) 


Hepatorenal syndrome 
Renin inhibitors 
ACE inhibitors 


Angiotensin receptor blockers 


Intrinsic 


Acute tubular necrosis 


Acute interstitial nephritis 


Rapidly progressive glomerulonephritis 


Vascular 


Intratubular obstruction 


Crystals 


Ischemia (may result from prolonged prerenal AKI causes) 


Drugs (aminoglycosides, vancomycin, amphotericin B, 
pentamidine, cisplatin, foscarnet, tenofovir, carboplatin, 
ifosfamide, contrast agents, sucrose, immune globulins, 
mannitol, hydroxyethyl starch, dextran, NSAIDs) 


Pigment (rhabdomyolysis, intravascular hemolysis) 


Drugs (B-lactams, penicillin, fluoroquinolones, sulfonamides, 
rifampin, NSAIDs, COX-2 inhibitors, proton pump inhibitors, 
5-aminosalicylates, indinavir, abacavir, allopurinol, 
phenytoin, triamterene, Chinese herb nephropathy) 


Infection (pyelonephritis, viral nephritides, leptospiroses, 
Legionella) 


Autoimmune (Sjögren syndrome, sarcoidosis, SLE, IgG4- 
related disease) 


Malignancy (lymphoma, leukemia, multiple myeloma) 


ANCA-associated vasculitis 


Anti-glomerular basement membrane antibody disease 


Immune complex glomerulonephritis (SLE, endocarditis, 
postinfectious, cryoglobulinemia, IgA nephropathy, Henoch- 
Sch6nlein purpura) 


Macrovascular (bilateral renal artery stenosis, bilateral renal 
vein thrombosis, polyarteritis nodosa, abdominal 
compartment syndrome) 


Microvascular (atheroembolic disease, HUS, TTP, APLS, 
HELLP, systemic sclerosis, malignant hypertension, 
clopidogrel, cyclosporine, tacrolimus, mitomycin, sirolimus, 
ticlopidine, quinine, gemcitabine) 


Monoclonal gammopathy (multiple myeloma) 
Tumor lysis syndrome 


Drugs (sulfonamides, triamterene, ciprofloxacin, acyclovir, 
indinavir, methotrexate, orlistat, large doses of vitamin C, 
sodium phosphate [oral and enemas]) 


Toxins (ethylene glycol) 


Table 35. Causes of Acute Kidney Injury 


Category Examples 

Postrenal 

Upper tract obstruction Nephrolithiasis 
Blood clots 


External compression from tumor, fibrosis, and radiation 
Lower tract obstruction Benign prostatic hyperplasia 

Neurogenic bladder (often related to diabetes mellitus) 

Blood clots 

Cancer 


Urethral stricture 


AKI = acute kidney injury; APLS = antiphospholipid antibody syndrome; COX = cyclooxygenase; HELLP = hemolysis, elevated liver 
enzymes, and low platelets; HUS = hemolytic uremic syndrome; SLE = systemic lupus erythematosus; TTP = thrombotic 
thrombocytopenic purpura. 
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Table 36. Causes of Elevated Blood Urea Nitrogen and Serum Creatinine Without Acute 
Kidney Injury 


Elevated Blood Urea Nitrogen 


Gastrointestinal bleeding 
Protein loading, including albumin infusions 
Catabolic steroids 


Tetracycline antibiotics 


Elevated Serum Creatinine 


Medications that block creatinine secretion: cimetidine; trimethoprim 
Creatine ethyl ester intake 


Substances that interfere with creatinine assay: acetoacetate; cefoxitin; flucytosine 
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Table 37. Diagnostic Findings in Acute Kidney Injury 


Condition BUN- Urine Urine FEna Urinalysis and 
Creatinine Osmolality Sodium Microscopy 
Ratio (mOsm/kg (mEq/L) 
H20) 
Prerenal 2 Onl >500 <20 <1% Specific gravity >1.020; 


normal or hyaline casts 


ATN 10:1 ~300 >40 >2%* Specific gravity ~1.010; 
pigmented granular 
(muddy brown) casts 
and tubular epithelial 


cells 
AIN Variable Variable, ~300 Variable, Variable, Mild proteinuria; 
>40 >2% or can leukocytes; 
be low erythrocytes; leukocyte 
casts; eosinophiluria 
Acute GN Variable Variable, >500 Variable, Variable, Proteinuria; dysmorphic 
<20 <1% erythrocytes; 
erythrocyte casts 
Intratubular Variable Variable Variable Variable Crystalluria or Bence- 
obstruction Jones proteinuria 
Acute vascular Variable Variable Variable, Variable Variable hematuria 
syndromes >20 
Postrenal = 2021 Variable Variable, Variable Variable, bland 
>20 


AIN = acute interstitial nephritis; ATN = acute tubular necrosis; BUN = blood urea nitrogen; FEy, = fractional excretion of sodium; 
GN = glomerulonephritis. 
*FEya can be low in contrast-induced nephropathy and pigment nephropathy. 
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Figure 15. Urine sediment showing multiple, coarse granular (muddy brown) casts 
characteristic of acute tubular necrosis. 
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Figure 16. Livedo reticularis is a cutaneous reaction pattern that produces a pink, red, or 


bluish-red, mottled, net-like pattern on the skin. It is caused by slowed blood flow through the superficial cutaneous vasculature 
and obstruction of capillaries by cholesterol emboli as seen in atheroembolic acute kidney injury. It most commonly affects the 
lower extremities. 
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Figure 17. Blue toe syndrome presents as a cyanotic toe with necrosis of the skin 


caused by occlusion of the small vessels from cholesterol emboli as seen in atheroembolic acute kidney injury. 
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Figure 18. Acute management of symptomatic kidney stones. CCB = calcium channel blocker. 


Size of stone 


<5 mm 5-7 mm >7 mm 
>90% pass >50% pass with supportive care Unlikely to 
spontaneously with pass 
supportive care 
e Hydration 
e Analgesics 


e Medical expulsive therapy 
(a-blocker or CCB) 


Passes Failure to pass 
without —> urologic 
intervention intervention 
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Table 38. Prevention Strategies for Nephrolithiasis 


Stone Type Treatment 


General Stone Advice 


Fluid intake 22 L/d regardless of stone composition; low 
sodium diet <100 mEq/d (100 mmol/d); age-appropriate 
calcium intake; consider recommending a low protein diet, 


0.8-1 g/kg/d 

Calcium? 

Idiopathic hypercalciuria Thiazide diuretics: chlorthalidone, 12.5-25 mg/d, or 
hydrochlorothiazide, 25 mg twice daily 

Hyperoxaluria All patients: avoid high oxalate foods; reduce soft drink 
consumption 
Enteric hyperoxaluria: calcium carbonate or citrate, 1-2 g, 
with meals; cholestyramine, 4 g, with meals 
Primary hyperoxaluria: pyridoxine, 5-20 mg/kg/d 

Hypocitraturia Potassium citrate, 20-30 mEq twice daily; reduce dietary 
animal protein intake; increase fruit and vegetable intake 

Uric Acid 

Urine pH <6.0 Potassium citrate or bicarbonate 40-80 mEq/d (40-80 
mmol/d): titrate to urine pH 6.1 to 7.0 

Hyperuricosuria Allopurinol, 100-300 mg/d 

Struvite 

Urinary tract infections with urea-splitting organisms Aggressive treatment of infection; complete removal of 
stone material 

Cystine 

Cystinuria Potassium citrate or bicarbonate 3-4 mEq/kg/d (3-4 


mmol/kg/d) to maintain urine pH >7.0; dietary sodium and 
protein restriction; chelating agents tiopronin, penicillamine 
(captopril if hypertension) 


*The 2014 American College of Physicians Clinical Practice Guideline on the Dietary and Pharmacologic Management to Prevent 
Recurrent Nephrolithiasis in Adults recommends monotherapy with either a thiazide diuretic, citrate, or allopurinol for patients with 
calcium composite kidney stones and active disease in which increased fluid intake fails to prevent the recurrence of kidney stones. 
This recommendation does not apply to patients with hyperparathyroidism or rare causes of nephrolithiasis. 
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Table 39. Diagnostic Criteria for Preeclampsia 


Blood pressure 2140 mm Hg systolic or 290 mm Hg diastolic on two 
occasions at least 4 hours apart after 20 weeks of 
pregnancy in a woman with a previously normal blood 
pressure 


OR 


2160 mm Hg systolic or 2110 mm Hg diastolic, 
hypertension can be confirmed within a short interval 
(minutes) to facilitate timely antihypertensive therapy 


AND 


Proteinuria 2300 mg/24 h (or this amount extrapolated from a timed 
collection) 


OR 
Urine protein-creatinine ratio 2300 mg/g 
OR 


Dipstick reading of 1+ (used only if other quantitative 
methods are not available) 


OR 


In the absence of proteinuria, new-onset hypertension with 
the new onset of any of the following: 


Thrombocytopenia Platelet count <100,000/uL (100 x 10°/L) 


Kidney dysfunction Serum creatinine concentration >1.1 mg/dL (97.2 umol/L) 
or a doubling of the serum creatinine concentration in the 
absence of other kidney disease 


Impaired liver function Elevated blood concentrations of liver aminotransaminases 
to twice the normal concentration 


Pulmonary edema = 


Cerebral or visual symptoms = 
p 


Adapted with permission from American College of Obstetricians and Gynecologists; Task Force on Hypertension in Pregnancy. 
Hypertension in pregnancy. Report of the American College of Obstetricians and Gynecologists’ Task Force on Hypertension in 
Pregnancy. Obstet Gynecol. 2013;122(5):1122-31. [PMID: 24150027] 
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Table 40. Criteria for the Diagnosis of Chronic Kidney Disease? 


Marker of kidney damage Moderately increased albuminuria or severely increased 
albuminuria? 


Abnormal urine sediment (such as hematuria) 


Electrolyte or other abnormalities caused by tubular 
dysfunction 


Histologic abnormalities of the kidney 
Structural kidney abnormalities detected by imaging 
Previous kidney transplantation 

and/or 

Reduced eGFR <60 mL/min/1.73 m? 


eGFR = estimated glomerular filtration rate. 
*Must be present for >3 months. 


>Moderately increased albuminuria (formerly known as microalbuminuria) is defined as a spot urine albumin-creatinine ratio of 30 
to 300 mg/g or a 24-hour excretion of 30 to 300 mg/24 h. Severely increased albuminuria (formerly known as macroalbuminuria) 
is defined as a spot urine albumin-creatinine ratio of >300 mg/g or a 24-hour excretion of >300 mg/24 h. 
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Figure 19. KDIGO chronic kidney disease staging system. 


Persistent albuminuria categories 
Description and range 


A1 A2 A3 
Normal to Moderately Severely 
mildly increased increased increased 
<30 mg/g 30-300 mg/g >300 mg/g 
G1 Normal or high >90 
E 
R o G2 Mildly decreased 60-89 
£5 
Es Mildly to : 
= 5 G3a moderately decreased eae 
=c 
“n.o 
2E G3b Moderately to 30-44 
o's severely decreased 
£3 
so G4 Severely decreased 15-29 
5 
G5 Kidney failure <15 


Green: low risk (if no other markers of kidney disease, no CKD); Yellow: moderately increased risk; Orange: high risk; 
Red: very high risk. 


Prognosis of chronic kidney disease by glomerular filtration rate and albuminuria category. CKD = chronic kidney disease; 
GFR = glomerular filtration rate; KDIGO = Kidney Disease: Improving Global Outcomes. 


Reproduced with permission from Kidney Disease: Improving Global Outcomes (KDIGO) CKD Work Group. KDIGO 2012 Clinical Practice 
Guideline for the Evaluation and Management of Chronic Kidney Disease. Kidney Int Suppl. 2013;3:1-150. Copyright 2013, Internation- 
al Society of Nephrology. 
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Figure 20. Overview of the metabolic systems that maintain calcium homeostasis. 


Parathyroids 


DORR <- © 


| 

| 

| 

I 
1,25(OH)>D3 


Increased osteoclast Increased tubular Increased intestinal 
bone resorption calcium reabsorption calcium absorption 


Decreased calcium 
excretion 


PTH stimulates increased 1,25(OH),D, synthesis by the kidneys, and 1,25(OH),D, causes feedback suppression of PTH production. 
Ca** = ionized calcium; GI = gastrointestinal; 1,25(OH),D, = 1,25-dihydroxy vitamin D,; PTH = parathyroid hormone; Î = increased. 
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Table 41. Over-the-Counter Medications to Avoid or Use with Great Caution in Chronic 
Kidney Disease 


Class Medication/Supplement Adverse Effect(s) 
Analgesics NSAIDs (including COX-2 inhibitors) AKI; hyperkalemia; increased blood 
pressure 
Vasoconstricting decongestants Pseudoephedrine; ephedrine; Increased blood pressure 
phenylephrine; oxymetazoline 
Laxatives Magnesium hydroxide Hypermagnesemia 
Sodium phosphate (oral or enema) Hyperphosphatemia 
Antacids Aluminum hydroxide Aluminum toxicity; osteomalacia 
Magnesium hydroxide Hypermagnesemia 
Sucralfate Aluminum toxicity 
Nutritional supplements Creatine Fluid overload; factitious increase in 
creatinine; AKI (rarely) 
Germanium AKI 
Salt substitutes Hyperkalemia 
Herbal remedies Aristolochia/aristolochic acid AKI; chronic tubulointerstitial fibrosis 
Ephedra (ma huang) Increased blood pressure; myocardial 


infarction; stroke; AKI 


AKI = acute kidney injury; COX = cyclooxygenase. 
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Table 42. Common Side Effects of Medications Used for Chronic Maintenance 
Immunosuppression after Kidney Transplantation 


Class Medication Common Side Effects 


Calcineurin inhibitor Cyclosporine Hypertension; decreased GFR; 
dyslipidemia; hirsutism 


Tacrolimus New-onset diabetes mellitus; 
decreased GFR; hypertension; 
gastrointestinal symptoms 


Antimetabolite, blocker of de novo Mycophenolate mofetil Diarrhea; nausea/vomiting; 
purine synthesis leukopenia; anemia 
Azathioprine Leukopenia 
mTOR inhibitor Sirolimus; everolimus Proteinuria; dyslipidemia; new-onset 


diabetes mellitus; anemia; leukopenia 


Glucocorticoid receptor agonist Prednisone Osteopenia; hypertension; edema; 
new-onset diabetes mellitus 


GFR = glomerular filtration rate; mTOR = mammalian target of rapamycin. 
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Table 43. Indications for Immediate Removal of Cuffed Tunnel Hemodialysis Catheters 
in Patients with Known or Suspected Catheter-Related Bacteremia 


Severe sepsis 

Hemodynamic instability 

Evidence of metastatic infection 

Infection of catheter exit site or tunnel 

Persistent fever and/or bacteremia >48-72 h despite adequate antibiotic coverage and no other suspected source 


Infection due to high risk and difficult-to-cure organisms, including Staphylococcus aureus, Pseudomonas, or fungi 
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Primary headaches are biologic disorders of the brain, whereas secondary headaches have an identifiable organic 


causation and typically display a clinical red flag. 


Thunderclap headache requires emergent evaluation with head CT; if CT scans are normal, lumbar puncture 


is mandatory. 


Carbonic anhydrase inhibitors, such as acetazolamide or topiramate, are generally used to treat idiopathic 
intracranial hypertension. 


Epidural blood patching is highly effective in resolving headaches from cerebrospinal fluid leaks that failed to 
respond to conservative management. 


Carbamazepine is the drug of choice for initial management of trigeminal neuralgia, with a greater than 50% 
response rate; for the 30% of patients not responding to drug therapy, surgical procedures should be considered. 


Medication overuse headache must be considered in all patients taking simple or combination analgesics, ergotamine 


products, or triptans for more than 10 days per month. 


One way of remedying the high rate of misdiagnosis of migraine is to use the POUND mnemonic, which in- 
cludes the following criteria: headache that is Pulsatile, is One-day in duration (with episodes lasting 4-72 hours 
if untreated), is Unilateral, is accompanied by Nausea/vomiting, and is Disabling; patients with greater than three 


of these criteria can be diagnosed with migraine without further evaluation. 


Acetaminophen, aspirin, and NSAIDs are often successful in the acute treatment of tension-type headache; 
amitriptyline is considered the drug of choice for prevention of this type of headache. 


In patients with suspected cluster headache, brain MRI should be performed initially to exclude structural lesions 


mimicking cluster headache. 


Primary cough headache develops abruptly after a cough, remains severe for seconds to minutes, and then fades; 
response to indomethacin is typical. 


In persons who sustain mild traumatic brain injury, neuroimaging is only recommended if symptoms of worsening 
headache, repeated vomiting, drowsiness, persistent confusion, dysarthria, or focal neurologic findings are present; 
head CT is preferable to brain MRI for initial neuroimaging because of its wider availability, lower cost, and greater 
sensitivity for identifying skull fractures. 


Any athlete suspected of sustaining mild traumatic brain injury should be immediately removed from play and 
prohibited from participating in contact sports until he or she returns to cognitive baseline and is asymptomatic 
without taking any medication to treat trauma-related symptoms. 


Because patients older than 75 years have the highest rates of morbidity, hospitalization, and mortality after traumatic 
brain injury, prevention is key; preventive measures include avoiding overmedication and encouraging regular physical 
activity and living area modifications. 


Management of postconcussion syndrome is largely supportive and rehabilitative, with medical treatments directed 
at specific symptoms. 


The prognosis of epidural hematomas is often excellent after emergent surgical evacuation because the underlying brain 
tissue is frequently uninjured; without immediate evacuation, however, death can occur within a matter of hours. 


Highlights Pg 2 


e Simple partial seizures are partial-onset seizures that do not impair consciousness, whereas complex partial seizures 


are partial seizures associated with a disturbance of awareness. 


e Absence seizures are shorter than complex partial seizures (<5 seconds versus 30-90 seconds) and are not associated 


with postictal confusion. 


e Temporal lobe epilepsy is the most common type of focal epilepsy; in most patients, the cause of focal epilepsy 


remains unknown. 


e Idiopathic generalized epilepsy is genetic, accounts for one third of all epilepsy syndromes, and may manifest as 


tonic-clonic seizures, absence seizures, or myoclonic seizures. 


e The appropriate immediate management of a seizure focuses on stabilization of the patient with attention paid to 


the airways and vital signs and on rapid identification of any reversible causes. 
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Table 1. Primary Headache Syndromes 


Migraine 


Migraine without aura 


Migraine with aura 
Migraine with typical aura 
Migraine with brainstem aura 
Hemiplegic migraine 
Retinal migraine 

Chronic migraine 

Complicated migraine 

Probable migraine 


Episodic syndromes possibly associated with migraine 


Tension-Type Headache 


Infrequent episodic tension-type headache 
Frequent episodic tension-type headache 


Chronic tension-type headache 


Trigeminal Autonomic Cephalalgias 


Cluster headache 
Chronic paroxysmal hemicrania 
Short-lasting unilateral neuralgiform headache attacks 


With conjunctival injection and tearing (SUNCT) 
With cranial autonomic symptoms (SUNA) 


Hemicrania continua 


Other Primary Headache Disorders 


Primary cough headache 

Primary exercise headache 

Primary headache associated with sexual activity 
Primary thunderclap headache 

Cold-stimulus headache 

External-pressure headache 

Primary stabbing headache 

Nummular headache 

Hypnic headache 


New daily persistent headache 


Adapted with permission of SAGE Publications Ltd., London, Los Angeles, New Delhi, Singapore and Washington DC, from 
Headache Classification Committee of the International Headache Society (IHS). The International Classification of Headache 
Disorders, 3rd edition (beta version). Cephalalgia. 2013 Jul;33(9):636-7. [PMID: 23771276]. Copyright SAGE Publications Ltd., 
2013. 
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Table 2. Secondary Headache Syndromes 


Posttraumatic headache 
Head injury 
Whiplash injury 
Headache attributed to cranial or cervical vascular disorder 
Ischemic stroke or transient ischemic attack 
Parenchymal or subarachnoid hemorrhage 
Unruptured vascular malformation or aneurysm 
Intracranial or extracranial arteritis 
Arterial dissection 
Venous or sinus thrombosis 
Headache attributed to nonvascular intracranial disorders 
Intracranial hypotension or hypertension 
Brain neoplasia 
Noninfectious inflammatory disorders (sarcoidosis) 
Chiari malformation 
Headache attributed to substance use or withdrawal 
Medication adverse event (nitrates) 
Alcohol 
Caffeine withdrawal 
Medication overuse headache 
Headache attributed to infection 
Intracranial infection (meningitis, encephalitis, brain abscess) 
Extracranial infection (systemic bacterial infection, viral syndrome) 
Headache attributed to disorder of homeostasis 
Hypertensive crisis, dialysis, hypoxia, hypercapnia, hypothyroidism 
Headache attributed to disorder of the neck, eyes, ears, nose, sinuses, teeth, or mouth 


Cranial neuralgias 
T 
Adapted with permission of SAGE Publications Ltd., London, Los Angeles, New Delhi, Singapore and Washington DC, from 
Headache Classification Committee of the International Headache Society (IHS). The International Classification of Headache 
Disorders, 3rd edition (beta version). Cephalalgia. 2013 Jul;33(9):637-41. [PMID: 23771276]. Copyright SAGE Publications Ltd., 
2013. 
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Figure 1. Algorithmic approach to a patient with headache. 
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CRP = C-reactive protein level; CTA = CT angiography; ESR = erythrocyte sedimentation rate; GCA = giant cell (temporal) arteritis; 
IIH = idiopathic intracranial hypertension; LP = lumbar puncture; MRA = magnetic resonance angiography; SAH = subarachnoid 
hemorrhage; SUNCT = short-lasting unilateral neuralgiform headache with conjunctival injection and tearing syndrome. 
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Table 3. International Headache Society Criteria for Migraine Headache 


Without aura 


A. At least five attacks fulfilling criteria B-D 
B. Headache attacks lasting 4-72 hours (untreated or unsuccessfully treated) 


C. Headache with at least two of the following four characteristics: 

1. Unilateral location 

2. Pulsating quality 

3. Moderate or severe pain intensity that inhibits or prohibits daily activities 

4. Aggravation by walking up or down stairs or similar routine physical activity 
D. During headache, occurrence of at least one of following symptoms: 

1. Nausea/vomiting 

2. Photophobia/phonophobia 


E. Not better accounted for by another ICHD-3 diagnosis 


With aura 


A. At least two attacks fulfilling criteria B and C 


B. One or more of the following fully reversible aura symptoms: 
1. Visual 
2. Sensory 
3. Speech and/or language 
4. Motor 
5. Brainstem 
6. Retinal 


C. At least two of the following four characteristics: 
1. At least one aura symptom spreads gradually over >5 minutes, and/or two or more symptoms occur in succession. 
2. Each individual aura symptom lasts 5-60 minutes. 
3. At least one aura symptom is unilateral. 
4. The aura is accompanied, or followed within 60 minutes, by headache. 


D. Headache not better accounted for by another ICHD-3 diagnosis, and transient ischemic attack has been excluded. 


ICHD-3 = International Classification of Headache Disorders, 3rd edition 

Adapted with permission of SAGE Publications Ltd., London, Los Angeles, New Delhi, Singapore and Washington DC, from 
Headache Classification Committee of the International Headache Society (IHS). The International Classification of Headache 
Disorders, 3rd edition (beta version). Cephalalgia. 2013 Jul;33(9):645-6. [PMID: 23771276]. Copyright SAGE Publications Ltd., 
2013. 
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Table 4. Acute Migraine Therapies 


Drug Recommended Dose 
NSAIDs? 

Aspirin 325-900 mg 
Ibuprofen 400-800 mg 
Naproxen 250-1000 mg 
Combination of acetaminophen/aspirin/caffeine 2 tablets 
Diclofenac (oral solution) 50 mg 
Migraine-Specific Oral Agents? 

Almotriptan 6.25-12.5 mg 
Eletriptan 20-40 mg 
Frovatriptan 2.5 mg 
Naratriptan 1-2.5 mg 
Rizatriptan 5-10 mg 
Sumatriptan 25-100 mg 
Sumatriptan-naproxen 85-500 mg 
Zolmitriptan 2.5-5 mg 


Nonoral Therapies? 


Dihydroergotamine 
Dihydroergotamine 
Prochlorperazine 
Sumatriptan 
Sumatriptan 


Zolmitriptan 


1 mg nasally 

1 mg subcutaneously 
10 mg intravenously 
5-20 mg nasally 

4-6 mg subcutaneously 


5 mg nasally 


*Doses listed may be administered once or twice daily. 
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Table 5. Episodic Migraine Preventive Therapies 


Drug 


Recommended Daily Dose 


Level A: Effective 


Divalproex sodium/valproic acid 
Metoprolol 

Propranolol 

Timolol 


Topiramate 


500-1000 mg 
50-200 mg 
40-240 mg 
10-30 mg 
50-200 mg 


Level B: Probably effective 


Amitriptyline 
Atenolol 
Fenoprofen 
Ibuprofen 
Ketoprofen 
Naproxen 


Venlafaxine 


25-150 mg 
50-100 mg 
600-1800 mg 
400 mg 

150 mg 
500-1100 mg 
150 mg 
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Table 6. International Headache Society Criteria for Tension-Type Headache 


A. At least 10 attacks fulfilling criteria B-D 
B. Headache attacks (untreated or unsuccessfully treated) lasting from 30 minutes to 7 days 


C. Headache with at least two of the following four characteristics: 
1. Bilateral location 
2. Pressing/tightening (nonpulsating) quality 
3. Mild or moderate intensity 
4. Not aggravated by walking or climbing stairs or similar routine physical activity 


D. Headache characterized by both of the following: 
1. No nausea/vomiting 
2. No more than one episode of photophobia or phonophobia 


E. Not better accounted for by another ICHD-3 diagnosis 
Å 
ICHD-3 = International Classification of Headache Disorders, 3rd edition. 
Adapted with permission of SAGE Publications Ltd., London, Los Angeles, New Delhi, Singapore and Washington DC, from 
Headache Classification Subcommittee of the International Headache Society (IHS). The International Classification of Headache 
Disorders, 3rd edition (beta version). Cephalalgia. 2013 Jul;33(9):660. [PMID: 23771276]. Copyright SAGE Publications Ltd., 2013. 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


Table 7. International Headache Society Criteria for Cluster Headache 


A. At least five attacks fulfilling criteria B-D 
B. Severe or very severe unilateral orbital, supraorbital, and/or temporal pain lasting 15-180 minutes (when untreated) 


C. Either or both of the following: 
1. At least one of the following symptoms or signs, ipsilateral to the headache: 
a) conjunctival injection and/or lacrimation 
b) nasal congestion and/or rhinorrhea 
c) eyelid edema 
d) forehead and facial sweating 
e) forehead and facial flushing 
f) sensation of fullness in the ear 
g) miosis and/or ptosis 
2. A sense of restlessness or agitation 
D. Attack frequency from 1 every other day to 8 per day when the disorder is active 
E. Not better accounted for by another ICHD-3 diagnosis 
Å, 
ICHD-3 = International Classification of Headache Disorders, 3rd edition. 
Adapted with permission of SAGE Publications Ltd., London, Los Angeles, New Delhi, Singapore and Washington DC, from 
Headache Classification Committee of the International Headache Society (IHS). The International Classification of Headache 
Disorders, 3rd edition (beta version). Cephalalgia. 2013 Jul;33(9):665-6. [PMID: 23771276]. Copyright SAGE Publications Ltd., 
2013. 
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Table 8. Classification of Brain Injury Severity 


Mild Moderate Severe 
Neuroimaging findings Normal Normal or abnormal Normal or abnormal 
Duration of loss of consciousness 0-30 minutes >30 minutes and <24 >24 hours 

hours 

Duration of alteration in Momentary-24 hours >24 hours >24 hours 
consciousness 
Duration of posttraumatic 0-1 day 1-7 days >7 days 
amnesia 
Glasgow Coma Scale score 13-15 9-12 3-8 
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Table 9. Symptoms of Mild Traumatic Brain Injury 


Physical 


Headache 

Nausea/vomiting 
Dizziness/vertigo 

Gait disturbance 
Photophobia or phonophobia 
Visual blurring 

Dysarthria 


Seizures 


Cognitive 


Poor concentration 

Mental “fogginess” or confusion 
Poor memory 

Learning impairment 


Slowed reaction times 


Psychological 


Irritability 
Depression 


Anxiety 


Sleep 


Fatigue 
Insomnia 
Hypersomnia 
Drowsiness 


Vivid dreams 
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Figure 2. CT scan of an epidural hematoma. Note the biconvex lens appearance as blood 
under arterial pressure collects between the skull and outer margin of the dura (arrow). 
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Figure 3. CT scan of a subdural hematoma. Note the crescent shape as blood under venous 
pressure separates the dura from the arachnoid membrane (arrow). 
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Figure 4. Mesial temporal sclerosis. Coronal flair MRI shows increased signal intensity and 
atrophy of the left mesial temporal lobe (arrow). 
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Figure 5. Cavernous malformation. Coronal T1-weighted MRI shows an intra-axial mass 
(cavernous hemangioma) in the right temporal lobe with a surrounding hemosiderin ring. 
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Figure 6. Focal cortical dysplasia with periventricular nodular heterotopia. 


Coronal MRI showing a focal area of thickened cortex in the right temporal region (thick arrow) and nodules of abnormal neuronal tissue 


along the ventricular surface (thin arrow). 
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Figure 7. Characteristic electroencephalogram of a patient with idiopathic generalized 
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Table 10. Characteristics of Seizures and Common Mimics in Adults 


Characteristic Epileptic Psychogenic Syncope TIA Migraine Vertigo 
Seizure Nonepileptic 
Seizure 
Warning/aura Variable Variable Lightheaded None Variable None 
(<1 min) feeling, (15-30 
sweating min) 
Duration 1-2 min 5-15 min Seconds to 5-30 min Hours Minutes to 
minutes days 
Position No No Typically, but No No Often on 
dependent not always standing or 
moving 
head, but 
not always 
Symptoms Variable: Pelvic Loss of tone, Hemiparesis, Visual Nausea, 
during episode automatisms, thrusting, brief tonic hemisensory disturbance, ataxia 
confusion, jerking that extension or loss, visual vertigo, 
aphasia, waxes and clonic jerks loss, aphasia paresthesias, 
tonic-clonic wanes, forced aphasia, 
movements eye closure dysarthria 
Altered Common Common Common Rare Rare No 
consciousness 
Incontinence Variable Variable Variable None None None 
Heart rate Increased Variable Irregular and Variable No effect Variable 
decreased 
Symptoms Confusion, Variable Alert Alert Fatigue Alert 
after episode fatigue 
EEG during Epileptiform Unaltered Diffuse slowing Focal slowing Rare Unaltered 
event pattern slowing 


EEG = electroencephalogram; TIA = transient ischemic attack. 
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Table 11. Medical Conditions and Treatments Provoking Seizures 


Condition Specific Cause 

Metabolic disturbance Hyponatremia, hypo- or hypercalcemia, hypo- or hyperglycemia, 
uremia 

Drug intoxication Cocaine, phencyclidine, methamphetamines 

Drug withdrawal Alcohol withdrawal, benzodiazepine withdrawal, barbiturate 


withdrawal, baclofen withdrawal 


Medication-induced lowered seizure threshold? Bupropion, cefepime, ciprofloxacin, clozapine, cyclosporine, 
imipenem, isoniazid, tacrolimus, theophylline, tricyclic 
antidepressants, tramadol 


Infection Encephalitis, meningitis 


Vasculopathy Eclampsia, hypertensive encephalopathy, posterior reversible 
leukoencephalopathy syndrome 


*The medications listed are those most commonly associated with lowered seizure threshold, particularly at supratherapeutic levels 
or in association with chronic kidney disease. Note that both cyclosporine and tacrolimus have been associated with posterior 
reversible leukoencephalopathy syndrome; therefore, patients taking these medications should be evaluated with MRI. 
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Figure 8. Characteristic electroencephalogram of a patient with temporal lobe epilepsy 
showing an interictal left temporal epileptiform discharge during sleep. 
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Table 12. Initial Treatment of Epilepsy and Considerations in Special Populations 


Epilep- Best Com- Least Women Older Liver Chronic Mood 
sy Evidence monly Expen- of Child- Patients Failure Kidney Disorder 
Syn- Used sive bearing Disease 
drome Drugs Drugs Age 
Partial Carbamaz- Lacosa- Carbamaz- Lamotri- Lamotri- Levetira- Lamotri- Carbamaz- 
epilepsy epine, mide, epine, gine, gine, cetam, gine, epine, 
levetira- lamotri- phenobar- levetira- levetira- gabapen- levetira- lamotri- 
cetam, gine, bital, cetam cetam, tin cetam gine, 
phenytoin, oxcarbaz- phenytoin (avoid gabapen- (avoid oxcarbaz- 
zonisamide epine, valproic tin valproic epine, 
topira- acid and acid) valproic 
mate, topira- acid 
valproic mate) (avoid 
acid levetira- 
cetam) 
General- No high- Lamotri- Valproic Lamotri- Lamotri- Levetira- Lamotri- Lamotri- 
ized quality gine, acid gine, gine, cetam gine, gine, 
epilepsy evidence levetira- levetira- levetira- (avoid levetira- valproic 
available cetam, cetam cetam valproic cetam acid 
topira- (avoid acid) (avoid 
mate, valproic levetira- 
valproic acid and cetam) 
acid, topira- 
zonisamide mate) 
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Table 13. Adverse Effects of Antiepileptic Drugs 


Drug 


Common Adverse Effects 


Serious Adverse Reactions 


Carbamazepine 


Clobazam 


Ezogabine 


Felbamate 


Gabapentin 


Lacosamide 


Lamotrigine 


Levetiracetam 


Oxcarbazepine 


Phenobarbital 


Phenytoin 


Pregabalin 


Topiramate 


Valproic acid 


Vigabatrin 


Zonisamide 


Sedation, fatigue, dizziness, ataxia, 
mild leukopenia, hyponatremia 


Sedation, dizziness, constipation 


Sedation, dizziness 


Insomnia, weight loss, nausea, 
headache 


Sedation, lower extremity edema, 
weight gain 


Sedation, dizziness, ataxia, diplopia, 
nausea, prolonged PR interval 


Insomnia, headache, acne, dizziness, 
double vision 


Irritability, sedation 


Sedation, dizziness, ataxia, mild 
leukopenia, hyponatremia 


Sedation, nausea, ataxia 


Sedation, dizziness, ataxia 


Sedation, weight gain, lower 
extremity edema 


Word-finding difficulty, anorexia 


Weight gain, tremor, hirsutism, hair 
loss, hyperammonemia, menstrual 
irregularity 


Sedation, headache, dizziness 


Sedation, anorexia 


Aplastic anemia, agranulocytosis, acute liver failure, 
rash, severe hyponatremia, Stevens-Johnson syndrome, 
DRESS 


Tolerance, pyrexia, Stevens-Johnson syndrome; abrupt 
or excessively rapid discontinuation of therapy 
associated with benzodiazepine withdrawal syndrome 


Blue skin discoloration and retinal pigment changes, QT 
prolongation, urinary retention, confusion, psychosis, 
hallucinations 


Aplastic anemia, acute liver failure 


Cardiac conduction abnormalities (bradyarrhythmias, AV 
block), rash 


Rash, Stevens-Johnson syndrome, DRESS, acute liver 
failure, blood dyscrasias 


Depression, psychosis, blood dyscrasias 


Rash, Stevens-Johnson syndrome, DRESS, severe 
hyponatremia 


Rash, Stevens-Johnson syndrome, acute liver failure, 
blood dyscrasias, barbiturate withdrawal 


Rash, Stevens-Johnson syndrome, DRESS, blood 
dyscrasias, gingival hyperplasia, acute liver failure, 
drug-induced lupus, cardiac conduction abnormalities 


Kidney stones, acute angle-closure glaucoma, 
heatstroke, metabolic acidosis 


Acute liver failure, pancreatitis, aplastic anemia, 
thrombocytopenia, platelet dysfunction 


Peripheral vision loss (irreversible), peripheral 
neuropathy, rash 


Kidney stones, rash 


SESE 
aAV = atrioventricular; DRESS = drug reaction with eosinophilia and systemic symptoms. 
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Table 14. Dose Adjustment of Antiepileptic Drugs in Organ Failure 


Drug Requires Dose Requires Requires Dose 
Adjustment in Supplemental Dose Adjustment in Liver 
Chronic Kidney After Dialysis Failure 
Disease 

Carbamazepine No No Avoid 

Clobazam No No Yes 

Felbamate Yes Possibly* Avoid 

Gabapentin Yes Yes No 

Lacosamide Only with a glomerular Yes Yes; avoid drug in patients 
filtration rate < 30 with severe impairment 
mL/min/1.73 m? 

Levetiracetam Yes Yes Yes, in severe disease 

Oxcarbazepine Yes Possibly? No, but avoid in patients 

with severe liver failure 

Phenobarbital No Possibly? Yes 

Phenytoin No, but monitoring free Possibly? yes 
phenytoin levels 
recommended 

Pregabalin Yes Yes No 

Topiramate Yes Yes Possibly 

Valproic acid No Possibly? Avoid if possible 

Vigabatrin Yes Probably No 

Zonisamide No? Possibly? Possibly 


SSS SSS 
Filtration of these drugs during dialysis depends on the pore size of the dialyzer. Supplementation is needed with many of the new 
high-efficiency dialyzers. Checking antiepileptic drug levels pre- and postdialysis can help determine the need for supplemental 
dosing. 
>Insufficient evidence for dose adjustment even with a glomerular filtration rate < 30 mL/min/1.73 m?. 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


Figure 9. Management algorithm for generalized convulsive status epilepticus with ongoing 
0-5 min 


- Perform Basic Life Support protocol: Airway, Breathing, Circulation; give supplemental oxygen. 
- Obtain IV access, blood glucose level, vital signs, blood pressure, ECG, and cardiac monitoring. 
- Send blood for CMP, CBC, ABG, alcohol, and AED levels; urine pregnancy test; and 

toxicology screen. 


0-5 min 


IV thiamine, 100 mg 
IV dextrose 50%, 50 mL (if hypoglycemic or alcoholic, or if glucose or history is unavailable) 


Alternatives, if no IV access: 

IM midazolam, 10 mg (max, 10 mg) 
or 

IM lorazepam, 4 mg (max, 10 mg) 
or 

Rectal diazepam, 20 mg (max, 30 mg) 


IV lorazepam, 0.1 mg/kg (max, 4 mg/dose); 
may repeat every 5 min 
(max, 8-10 mg or respiratory depression) 


5-10 min 
Alternatives: 
IV fosphenytoin,? 20 PE/kg @ 150 PE/min IV phenytoin, 20 mg/kg @ 50 mg/min 
or 
IV valproate,” 30 mg/kg @ 3 mg/kg/min 
Convulsions Convulsions 
10-20 min continue stop 


- Intubate patient 
- Begin IV anesthetic with antiepileptic properties. § [——— > Obtain head CT 
(Titrate to EEG and monitor blood pressure.) 


Anesthetic options: Persistent altered 

Midazolam, 0.2 mg/kg bolus, then 0.05-2 mg/kg/h mental status 
or 

Propofol,‘ 2-5 mg/kg bolus, then 20-65 g/kg/min 
or 


Pentobarbital, 5-15 mg/kg bolus, then 0.5-5 mg/kg/h OSE: 


EEG monitoring? 


convulsive activity lasting longer than 5 minutes or recurrent convulsive seizures without a regaining of consciousness. ABG = arterial 
blood gases; AED = antiepileptic drug; CBC = complete blood count; CMP = comprehensive metabolic panel; ECG = electrocardiogram; 
EEG = electroencephalogram; IM = intramuscular; IV = intravenous; max, maximum; PE = phenytoin equivalent; PR = per rectum. 


Monitor ECG and blood pressure with fosphenytoin and phenytoin use; monitor for drug extravasation with phenytoin use. 


’Consider valproic acid (valproate) as first-line therapy in those with known idiopathic generalized epilepsy; avoid when possible in 
women of childbearing age. 


‘Note that propofol infusion is dosed in pg/kg/min unlike other infusions. Caution is advised with prolonged use and high doses of 
propofol because of an increased risk of propofol infusion syndrome, particularly with rates greater than 65 pg/kg/min. 


4Should be obtained in all patients not recovering baseline mental status, including those receiving IV anesthesia. 
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Table 15 National Institutes of Health Stroke Scale 


Parameter (Testing Method) Scores? 
1a. LOC 0 = normal 
1 = not alert but arousable by minor stimulation 


1b. LOC, questions (state month and age) 


1c. LOC, commands (close and open eyes; make fist or 


close one hand) 


2. Gaze (track a finger in a horizontal plane) 


3. Visual fields (each eye tested individually) 


4. Facial strength (show teeth, raise eyebrows, close eyes) 


5. Arm strength (hold arm with palms down or lift arm for 
10 s; each arm scored separately) 


6. Leg strength (hold leg at 30 degrees for 5 s; each leg 
scored separately) 


7. Limb ataxia (finger-nose-finger test, heel-knee-shin 
slide) 


8. Sensation (pinch/pinprick tested in face, arm, and leg) 


9. Language (describe a picture, name six objects, and read 
five sentences) 


10. Dysarthria (repeat or read words) 


11. Extinction/inattention (visual and tactile stimuli applied 
on right and left sides) 


2 = not alert and requires constant verbal or painful stimuli 
to remain interactive 


3 = unresponsive or responds with only reflexive 
movements 

0 = answers both correctly 

1 = answers one correctly 

answers neither correctly 


performs both tasks correctly 
= performs one task correctly 
performs neither task correctly 


normal 
partial gaze palsy or isolated cranial nerve paresis 
forced gaze deviation or total gaze paresis 


no visual loss 

partial hemianopia 
complete hemianopia 
3 = bilateral hemianopia 


NrFONFONFO N 
Il 


0 = normal 


1 = minor paralysis (flattening of the nasolabial fold or 
asymmetry on smiling) 


2 = partial paralysis (paralysis of the lower face only) 
3 = complete paralysis (upper and lower face) 


0 = no drift 

1 = some drift but does not hit bed 
2 = drifts down to bed 

3 = no effort against gravity 

4 = no movement 

0 = no drift 

1 = some drift but does not hit bed 
2 = drifts down to bed 

3 = no effort against gravity 

4 = no movement 

0 = absent 

1 = present in one limb 

2 = present in two limbs 

0 = normal 


1 = mild to moderate sensory loss or loss of sensation in 
only one limb 


2 = complete sensory loss 
0 = no aphasia 


1 = mild to moderate aphasia (difficulty with fluency and 
comprehension; meaning can be identified) 


2 = severe aphasia (fragmentary language; meaning cannot 
be clearly identified) 


3 = global aphasia or mute 
0 = normal 
1 


mild to moderate 
= severe (speech not understandable) 


normal 
= visual or tactile extinction or mild hemispatial neglect 


profound hemi-inattention or extinction to more than 
one modality 


Ne ON 
Il 


pA 
LOC = level of consciousness. 


aScore interpretation: 0 = no stoke; 1-4 = minor stroke; 5-15 = moderate stroke; 16-20 = moderate to severe stroke; 21-42 = 
severe stroke (maximum score, 42). 

Adapted from www.ninds.nih.gov/doctors/NIH_Stroke_Scale.pdf. Accessed February 9, 2015. Certification available at www.stroke.org/we- 
can-help/healthcare-professionals/ improve-your-skills/tools-training-and-resources/training/nih?gclid=CJWx_IDOO8MCFcnm7AodZIoACA. 
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Figure 10. Noncontrast CT scans of the head. 


Top panel, an acute left thalamic intracerebral hemorrhage (arrows) without hydrocephalus or intraventricular extension is shown. Bot- 
tom panel, an acute subarachnoid hemorrhage is shown that involves the basal cisterns (thinner arrows) with associated enlargement of 
the lateral horn of the lateral ventricles, consistent with obstructive hydrocephalus and elevated intracranial pressure (thicker arrows). 
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Figure 11. Head CT findings in acute ischemic stroke. 


Top left, sulcal effacement and loss of the gray-white differentiation (oval circle) in a patient 1.5 hours after the witnessed onset of 
global aphasia. Top right, hyperdensity (arrow) in the proximal right middle cerebral artery in a patient with left hemiparesis and left 
hemi-inattention 60 minutes after last being seen well. Bottom left, CT angiogram of the same patient that shows absent contrast in 
the right internal carotid and proximal middle cerebral arteries (arrow), consistent with a thrombus in the artery. Bottom right, 

loss of gray-white matter differentiation in the insula (“loss of the insular ribbon”) on the right (arrow) compared with the left where the 
gray-white matter differentiation is clearly seen in a patient 2 hours after onset of left hemiparesis. 
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Figure 12. Diffusion-weighted MRIs from a patient with symptomatic left middle cerebral 


artery atherosclerosis reveal an acute infarction in deep (thinner arrows) and superficial (thicker arrows) structures in the left 
cerebral hemisphere. 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


Table 16 ABCD Scoring System? 


Patient Characteristics Score? 
Age 260 y il 
Blood pressure 2140/90 mm Hg 1 
Clinical symptoms 

Focal weakness with the TIA 2 

Speech impairment without weakness 1 
Duration of TIA 

260 min 2 

10-59 min 1 
Diabetes mellitus present il 


SSS 
TIA = transient ischemic attack. 
*Based on Age, Blood pressure, Clinical presentation, Duration of symptoms, and the presence of Diabetes mellitus. 
>The 48-hour stroke risk based on score: 0-1 = 0%; 2-3 = 1.3%; 4-5 = 4.1%; 6-7 = 8.1%. 
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Figure 13. Diagnostic imaging modalities in a patient with a symptomatic extracranial 


internal carotid artery atherosclerotic plaque and associated 90% stenosis. Top panels: a CT angiogram (A), a digital subtraction angio- 
gram (B), and a magnetic resonance angiogram (C) all show high-grade stenosis at the area of the origin of the internal carotid artery 
(arrows). Bottom panel: ultrasounds (D) of the extracranial proximal internal carotid artery show a large plaque at the origin (arrow) of 
the artery, with associated elevated systolic (—394.8 cm/s) and diastolic (—176.7 cm/s) velocities consistent with 80% to 99% stenosis. 
PICA = proximal internal carotid artery. 
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Table 17 Clinical Grading Scale for Subarachnoid Hemorrhage 


Hunt-Hess Grade Clinical Description 


Asymptomatic or mild headache 


2 Moderate to severe headache, cranial nerve palsies 


Somnolence, confusion, or minor focal neurologic deficits 
4 Significant impairment in consciousness, significant focal neurologic deficits 


Coma, posturing 
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Figure 14. Subhyaloid hemorrhages on funduscopic examination suggesting an aneurysmal 


subarachnoid hemorrhage. 


Adapted with permission from Laforest C, Selva D, Crompton J, Leibovitch I. Entopic phenomenon as initial presentation of acute 
myelogenous leukemia. Ann Intern Med. 2005 Dec 6;143(11):847. [PMID: 16330805] 
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Figure 15. Angiograms showing an internal carotid artery aneurysm in a patient with a 


subarachnoid hemorrhage (SAH). Top left, noncontrast head CT scan showing an extensive SAH with intraventricular extension. 
Top right, CT angiogram showing a large right internal carotid artery aneurysm. Bottom left, anteroposterior view of a digital subtraction 


angiogram of the right intracranial internal carotid artery showing the same large aneurysm. Bottom right, lateral view of the digital 
subtraction angiogram showing the same large aneurysm. 
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Figure 16. Proposed pathway for the evaluation and treatment of an acute stroke 


a New neurologic deficit within 6 hours of onset with no hemorrhage noted on head CT 


Establish absolute exclusion criteria: 

e Significant head trauma or stroke within 3 months 

e Suspicion of subarachnoid hemorrhage 

e Arterial puncture at noncompressible site within 7 days 

e Previous intracranial hemorrhage 

e Intracranial neoplasm, vascular malformation, or aneurysm 

e Recent intracranial or spinal surgery 

e Inability to control blood pressure to < 185/110 mm Hg 

e Active internal bleeding 

e Acute bleeding risk: platelet count < 100,000/yL (100 x 10°/L), heparin administered within 48 hours 
with greater than normal aPTT, anticoagulant use with INR > 1.7 or PT > 15 s, current use of direct 
thrombin inhibitors or direct factor Xa inhibitors with elevated results on blood tests (aPTT, INR, platelet 
count, ecarin clotting time, thrombin time, or anti-factor Xa level) 

e Hypodensity evident in greater than one third of the middle cerebral artery territory on head CT 


Relative exclusion criteria: 

e Minor or rapidly improving symptoms 

e Pregnancy 

e Seizure at onset 

e Major surgery or trauma within 14 days 

e Gastrointestinal or urinary tract hemorrhage within 21 days 
e Recent acute myocardial infarction within 3 months 


Vv Vv yY 
<3 hours 3-4.5 hours 4.5-6 hours 
from onset from onset from onset 
v 


Additional exclusion criteria: 

e Age > 80 years 

e Severe stroke (NIHSS score > 25) 

e Diabetes with previous stroke 

e Any anticoagulant use, regardless of INR 


Vv l 


Candidate for intravenous rtPA? m> Meettexciusion criteria 

for thrombolysis 

Y 

No exclusion criteria 
for rtPA yY 

Consider intracranial arterial imaging 

yY 

Administer intravenous rtPA | 


Consider possible use of mechanical 
intra-arterial therapy for large vessel occlusion 
with disabling neurologic deficit? 


| | 


Admit to step-down unit or ICU for neurologic checks and blood pressure monitoring (goal, < 180/105 mm Hg): 
e Every 15 minutes for 2 hours from the initial infusion 

+ Then every 30 minutes for the next 6 hours 

+ Then every hour for the next 16 hours 


Withhold all antiplatelet or anticoagulant agents. 


Avoid placement of indwelling bladder catheters, nasogastric tubes, and intra-arterial blood pressure catheters 
unless needed for safe management. 


Obtain repeat neuroimaging with either CT or MRI at 24 hours before starting antiplatelet or anticoagulant agents. 


within 6 hours of onset. aPTT = partial thromboplastin time, activated; NIHSS = National Institutes of Health Stroke Scale; 
PT = prothrombin time; rtPA = recombinant tissue plasminogen activator. 


@rtPA can be considered in patients with one or more relative exclusion criteria after consideration of neurologic deficits and risks 
versus benefits. 


‘Available evidence for the benefit of mechanical intra-arterial therapy is limited, and its appropriate use remains to be defined. 
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Table 18. Common Risk Factors for Ischemic and Hemorrhagic Stroke 


Ischemic Intracerebral Subarachnoid 

Stroke/TIA Hemorrhage Hemorrhage 
Shared Risk Factors 

Hypertension Hypertension Hypertension 

Cocaine abuse Cocaine abuse Cocaine abuse 

Tobacco use Tobacco use Tobacco use 

Arteriovenous malformation Arteriovenous malformation 

Other Risk Factors 

Diabetes mellitus Amyloid angiopathy Intracranial artery dissection 

Atrial fibrillation Decreased LDL cholesterol Polycystic kidney disease 

Low left ventricular level 

ejection fraction and Elevated HDL cholesterol 

intracardiac thrombus level 

Cervicocephalic arterial Anticoagulant agent use 

dissection Antiplatelet agent use 

Aortic arch Selective serotonin reuptake 

atheromatous disease inhibitor use 


Cardiac valve 
vegetations 


Patent foramen ovale 


TIA = transient ischemic attack. 
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Table 19 Rupture Rates Over 5 Years of Unruptured Intracranial Artery Aneurysms 


Position Size (mm) Rupture Rate (%) 
Anterior circulation aneurysm (internal carotid, anterior communicating, <7 0 
middle cerebral arteries) TEE 2.6 
13-24 14.5 
>25 40 
Posterior circulation aneurysm (posterior communicating, basilar <7 2.5 
arteries) 7-12 14.5 
13-24 18.4 
>25 50 
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Table 20. FDA-Approved Medications for the Symptomatic Treatment of Dementia 


FDA-Approved 


Indications 
Medication Mechanism Available Dementia Dementia Proven Adverse Practical 
(route) of Action Doses Severity Subtype Efficacy Effects Points 
Donepezil Acetylcholin- 5or Mild, Alzheimer Cognition, Nausea, Dosages of 
(oral) esterase 10 mg/d? moderate, disease global vomiting, 5 mg and 
inhibitor and severe function, anorexia, 10 mg 
ADLs, diarrhea, available 
behavior dizziness, as orally 
sleep disintegrating 
disturbances, tablet; 
muscle dose in the 
cramps, AM to 
symptomatic minimize 
bradycardia risk of 
insomnia 
and vivid 
dreams. 
Rivastigmine Acetylcholin- 1.5 mg, Mild, Alzheimer Cognition, Nausea, Also 
(oral) esterase 3.0 mg, moderate disease, global vomiting, available in 
inhibitor, 4.5 mg, Parkinson function, anorexia, an oral 
butylcholin- 6.0 mg BID disease ADLs, diarrhea, solution 
esterase behavior headache 2 mg/mL. 
inhibitor 
Rivastigmine Acetylcholin- 4.6 mg/d, Mild, Alzheimer Cognition, Typically 
(transdermal) esterase 9.6 mg/d, moderate disease, global better 
inhibitor, 13.3 mg/d Parkinson function, tolerated in 
butylcholin- disease ADLs, terms of 
esterase behavior gastrointes- 
inhibitor tinal side 
effects. 
Galantamine Acetylcholin- Immediate Mild, Alzheimer Cognition, Nausea, Also 
(oral) esterase release: moderate disease global vomiting, available in 
inhibitor, 4 mg, 8 mg, function, anorexia, an oral 
modulates 12 mg BID behavior diarrhea, solution 
nicotinic Extended weight loss 4 mg/mL. 
acetylcholine release: 
receptors 8 mg/d, 
to increase 16 mg/d, 
acetylcholine 24 mg/d 
Memantine N-methyl-D- Immediate Moderate, Alzheimer Cognition, Confusion, Also 
(oral) aspartate release: severe disease global drowsiness, available in 
receptor 5 mg, function, dizziness, an oral 
antagonist, 10 mg BID ADLs, headache, solution 
dopamine Extended behavior change in 10 mg/5 mL. 
antagonist release: behavior Interactions 
7 mg/d, ula 
14 mg/d, trimethoprim 
21 mg/d, may exist; 
28 mg/d risk of 
myoclonus 
and 
delirium is 
increased. 


eee 
ADLs = activities of daily living; BID = twice daily. 
*Although donepezil, 23 mg/d, is approved for the treatment of moderate to severe Alzheimer disease on the basis of a small 
improvement in scores on a neuropsychological test, no significant difference in functional outcome was observed when compared 
with the 10-mg dose. In addition, gastrointestinal side effects were significantly greater and the cost substantially greater. 
Therefore, this medication is not frequently prescribed. 
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Table 21. The Confusion Assessment Method Diagnostic Instrument? 


Feature 1. Acute Onset and Fluctuating Course 


This feature is usually obtained from a family member or nurse and is shown by a positive response to 
the following questions: Is there evidence of an acute change in mental status from the patient’s 
baseline? Did the (abnormal) behavior fluctuate during the day, that is, tend to come and go, or 
increase and decrease in severity? 


Feature 2. Inattention 


This feature is shown by a positive response to the following question: Did the patient have difficulty 
focusing attention, for example, being easily distractible, or having difficulty keeping track of what was 
being said? 


Feature 3. Disorganized Thinking 


This feature is shown by a positive response to the following question: Was the patient’s thinking 
disorganized or incoherent, such as rambling or irrelevant conversation, unclear or illogical flow of 
ideas, or unpredictable switching from subject to subject? 


Feature 4. Altered Level of Consciousness 


This feature is shown by any answer other than “alert” to the following question: Overall, how would 
you rate this patient’s level of consciousness? (alert [normal], vigilant [hyperalert], lethargic [drowsy, 
easily aroused], stupor [difficult to arouse], or comatose [unarousable]) 


*The diagnosis of delirium by the Confusion Assessment Method requires the presence of features 1 and 2 and either 3 or 4. 


Adapted with permission from Inouye SK, van Dyck CH, Alessi CA, Balkin S, Siegal AP, Horwitiz RI. Clarifying confusion: the 
confusion assessment method. A new method for detection of delirium. Ann Intern Med. 1990;113(12):947. [PMID: 2240918] 
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Table 22. Causes of Delirium 


Central Nervous System Diseases 
Seizure, including nonconvulsive status epilepticus 
Acute ischemic infarction 


Intracranial hemorrhage (such as intraparenchymal hemorrhage, subdural hematoma, epidural hematoma, subarachnoid 
hemorrhage) 


Head injury 


Cardiovascular Disease 
Myocardial infarction 
Hypertensive emergency 
Dysrhythmias 


Surgery 


Environment 
Post-acute care setting 
ICU 


aSuch as urinary tract infections, respiratory infections, cellulitis, meningitis or encephalitis, and sepsis. 
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Table 23. Classification of Movement Disorders 


Movement Type 


Clinical Features 


Causes 


Hypokinetic 


Parkinsonism 


Cardinal features: bradykinesia/akinesia, 
rigidity, resting tremor, postural instability 
Additional features: freezing gait, stooped 
posture, masked face, hypophonia 


Parkinson disease, Parkinson-plus syndromes, 
Lewy body dementia, vascular, hydrocephalus, 
medications, Wilson disease, juvenile 
Huntington disease 


Hyperkinetic 


Tremor 


Dystonia 


Chorea 


Hemiballismus 


Athetosis 


Tic 


Myoclonus 


Akathisia 


Psychogenic 


Rhythmic oscillations of a body part, can 
occur at rest or with action (postural or 
kinetic), intention tremor amplitude increased 
near target 


Sustained, stereotyped, and directional twisting 
and posturing movements of various body 
parts; can be focal, segmental, or generalized; 
transient improvement possible with a sensory 
trick (“geste antagoniste”) 


Random, nonrepetitive, quick, unsustained, 
purposeless movements with a flowing dance- 
like pattern 


Unilateral high-amplitude proximal flailing, 
choreiform movements of limbs 


Slow convoluted writhing movements of 
fingers and toes 


Pseudoathetosis similar but elicited by eye 
closure 


Stereotyped, brief, purposeless, rapid 
movements that break the flow of normal 
movements; common premonitory urges; can 
be simple or complex, motor or vocal 


Rapid, shock-like, jerky movements of 
isolated body parts 


Inner restlessness associated with repetitive 
movements 


Highly variable, inconsistent, distractible, 
acute onset, episodic, tremor frequency 
suggestive of different frequencies, most fixed 
dystonias 


At rest: parkinsonism (see above) 


Postural and kinetic: enhanced physiologic 
tremor, essential tremor 


Intention tremor: cerebellar 
For more information, see Table 29 
Idiopathic or primary dystonia 
Generalized: positive for DYT1 
Segmental: Meige syndrome (facial and 
oromandibular dystonia) 
Focal: torticollis, blepharospasm, writer’s 
cramp 


Dopa-responsive 
Damage to the basal ganglia: anoxic injury, 
postencephalitic, dystonic cerebral palsy 


Medication-induced 
Acute dystonic reaction, tardive dystonia 


Huntington disease, postinfectious (Sydenham 
chorea), chorea gravidarum, autoimmune 
(systemic lupus erythematosus, 
antiphospholipid syndrome), hyperglycemia, 
vascular, drug-induced, neuroacanthocytosis 


Lesions of contralateral subthalamic or other 
parts of basal ganglia (usually stroke) 


Early life damage to basal ganglia (hypoxic, 
kernicterus, vascular) 

Pseudoathetosis caused by proprioceptive 
pathway lesions 


Tourette syndrome, autism, developmental 
delay syndromes, Huntington disease 


Metabolic (uremia, hepatic failure, electrolyte 
imbalance), serotonin syndrome, postanoxic, 
Creutzfeldt-Jakob disease, corticobasal 
degeneration 

Sleep-related (hypnic jerks, nocturnal 
myoclonus), myoclonic epilepsies 


Drug-induced, restless legs syndrome 


Conversion disorder, malingering, factitious 
illness, somatoform disorder 
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Table 24. Nonmotor Symptoms of Parkinson Disease 


Type of Complication Symptoms 


Cognitive Bradyphrenia (slow processing), mild subcortical cognitive 
impairment, and dementia possible at advanced stages 


Affective and behavioral Depression, anxiety, apathy, psychosis, drug-related impulse 
control disorder, dopamine dysregulation syndrome (craving 
for dopaminergic medications) 


Sleep related Sleep fragmentation, rapid eye movement sleep behavior 
disorder, restless legs syndrome, excessive daytime 
sleepiness, sleep-wake reversal, drug-related sleep attacks 


Autonomic Constipation, postural hypotension, bladder and sexual 
dysfunction, sialorrhea, seborrhea, excessive sweating, 
hyposmia 

Musculoskeletal Truncal and cervical flexion posturing, camptocormia 


(truncal flexion during standing and walking), frozen 
shoulder, striatal hand deformities (dystonic joint 
deformities, including flexion of metacarpophalangeal joints 
and extension of proximal interphalangeal joints), fall- 
related injuries 


Pain related Painful dystonia, painful rigidity, mechanical pain, central 
and visceral pain 
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Table 25. Red Flags for Atypical Forms of Parkinsonism 


Red Flags Features 


Dysautonomia Prominent orthostatic hypotension, urinary incontinence, 
impotence, sweating dysfunction (mild autonomic deficits 
potentially seen in early Parkinson disease) 


Abnormal eye movements Supranuclear vertical gaze palsy (which can be overcome by 
the oculocephalic maneuver), slowness of vertical saccades 


Prominent early cognitive impairment Dementia within first year of onset (mild cognitive 
impairment common in Parkinson disease and dementia, may 
develop in a notable subgroup of patients in advanced 


stages) 

Visual hallucinations Early and not provoked by medications (levodopa-induced 
hallucinations seen in Parkinson disease, especially in later 
stages) 

Early prominent postural instability and falls Within first year of onset 

Prominent gait ataxia With or without additional cerebellar deficits (dysmetria, 
nystagmus) 

Symmetric or markedly asymmetric involvement Parkinson disease characteristically asymmetric at onset and 


throughout its course 
Lack of asymmetry indicative of atypical parkinsonism 


Very severe asymmetric involvement; possibly suggestive of 
corticobasal degeneration and usually associated with severe 
fixed dystonic posturing, myoclonus, apraxia, and sensory 
cortical deficits 


Rapid onset and stepwise deterioration More suggestive of vascular parkinsonism (Parkinson disease 
associated with slow onset and gradual course) 


Lack of response to levodopa? Most important red flag of atypical parkinsonism 


*Must not be secondary to adverse effects or insufficient dosing of medication. 
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Table 26. Medications for Parkinson Disease 


Medication Class Clinical Indication 


Decarboxylase inhibitors Suppression of peripheral adverse effects of levodopa 
Carbidopa 
Benserazide* 


Catechol-O-methyltransferase inhibitors Counteracting of wearing-off phenomenon, prolongation of 
Entacapone levodopa effect 
Tolcapone 


Glutamate antagonist Dyskinesia, tremor, fatigue 
Amantadine 


*Available in Europe 
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Figure 17. Algorithm for evaluation of candidacy for deep brain stimulation in 


Parkinson disease. 


Parkinsonism 


| 


Present |}<— 


| 


Atypical parkinsonism: 
Supportive management, 
DBS not indicated 


Red flags 
for atypical > Absent 
parkinsonism Į 


Parkinson disease 
diagnosis 


Moderate severity or 
bothersome symptoms: 
dopamine agonists, 
levodopa 


Lack of clear benefit 
with medications 
despite sufficient dosing 
and schedule 


Mild symptoms: 


No treatment, or treatment with 
selegiline, rasagiline, or amantadine 


| 


Atypical parkinsonism: 
Supportive management, 
DBS not indicated 


l 


Good motor benefit 
from dopaminergic drugs 
without major adverse effects 


l 


Continue 
medications 


} 


Good motor benefit from 
dopaminergic drugs with complications 
(motor fluctuations, dyskinesia, 
hallucinations, excessive sedation, etc.) 


l 


Adjust dose and schedule of medications, 
add adjunct medications 


e If complications are refractory despite medical management, or 
e if presence of adverse effects prohibits optimal dosing of medications, or 
e if tremor is severe and refractory: 

refer to movement disorder neurologist 


Yy 


Assessment of response to levodopa 
during off- and on 


-medication states 


Y 


If levodopa causes notable motor benefit (at least 30% 
improvement in UPDRS motor score) and provided major 
cognitive or mood disorder is absent: 
refer for DBS surgery 


DBS = deep brain stimulation; UPDRS = unified Parkinson Disease Rating Scale. 
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Table 27. Medications Causing Drug-Induced Parkinsonism 


Medication Class 


Examples 


Common 


Antipsychotic agents 


Antiemetic agents 
Dopamine depleters 
Uncommon 
Mood stabilizers, antiepileptic drugs 
Other 


Typical: haloperidol, chlorpromazine 
Atypical: risperidone, olanzapine, ziprasidone, aripiprazole 
Metoclopramide, prochlorperazine 


Tetrabenazine, reserpine 


Lithium, valproic acid 


Amiodarone, flunarazine, SSRIs including fluoxetine 


SSRIs = selective serotonin reuptake inhibitors 
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Table 28. Extrapyramidal Complications of Dopamine D2 Receptor Blockers 


Type of Movement Disorder 


Symptoms 


Acute Reactions (Reversible) 


Acute dystonia 


Acute akathisia 


Immediate dystonic spasms; often involves the neck, face, 
larynx, and eyes (oculogyric crisis); rapid reversal with 
intravenous diphenhydramine 


Immediate sensation of restlessness with urge to constantly 
move and pace 


Subacute or Chronic Syndrome (Reversible) 


Parkinsonism 


Similar to Parkinson disease, dose dependent, resolves 
within months after removal of the causative agent, 
symmetry and absence of nonmotor features, which favors 
a drug-induced over idiopathic cause 


Tardive Syndromes (Late Onset, May Be 
Irreversible) 


Tardive dyskinesia 


Tardive dystonia 


Tardive akathisia 


Repetitive stereotyped choreiform movements, oral-facial- 
lingual predominance, also can affect the extremities and 
trunk 


Sustained dystonic posturing commonly affecting the face, 
neck, trunk, and arms; extensor axial dystonia common 


Chronic sensation of restlessness with urge to constantly 
move and pace 


Other Disorders 


Withdrawal emergent syndrome (reversible) 


Neuroleptic malignant syndrome (treatable emergency) 


Dyskinesia starting after withdrawal from neuroleptic 
agents, stops within a few months, differential diagnosis of 
tardive dyskinesia masked by antipsychotic agents and only 
appearing after their removal (dyskinesia may become 
persistent) 


Idiosyncratic, rapid onset and progression, rigidity, 
dystonia, hyperthermia, rhabdomyolysis, and altered mental 
status 
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Table 29. Classification of Tremors 


Tremor Type Disease Association Features 


Resting Tremor? 


Parkinsonian resting tremor Parkinson disease Re-emergence of tremor after a short 
delay with outstretched posturing and 
during ambulation, associated with other 
parkinsonian signs (rigidity, bradykinesia, 
gait impairment) 


Atypical, drug-induced, and vascular Similar to Parkinson disease; tremor 
parkinsonism sometimes symmetric; red flags for 
atypical parkinsonism sometimes present 


Dystonic tremor Dystonia Associated with dystonic posturing; seen 
both at rest and with action; position 
dependent with a null point at which 
tremor stops 


Action Tremor 


Postural and kinetic tremors? Essential tremor Present in the outstretched arm position 
and with various actions; commonly (but 
not universally) associated with a positive 
family history and an improvement in 
symptoms with alcohol 


Enhanced physiologic tremor Normal low-amplitude, high-frequency 
tremor seen in association with triggers, 
such as stress, drugs, and thyroid 
disease; similar to essential tremor but 
resolves with resolution of underlying 
physiologic stressor 


Intention tremor‘ Cerebellar disease Tremor during movements that increases 
in amplitude as hand approaches target 
(also known as terminal tremor); 
possible association with other cerebellar 
symptoms, including dysmetria 


Severe essential tremor 


Fragile X tremor ataxia syndrome Neurodegenerative disease seen in older 
men with a family history of mental 
retardation in young males and 
premature ovarian failure in females; 
symptoms of (intention) tremor, ataxia, 
parkinsonism, neuropathy, and dementia 


Rubral tremor Cerebellar outflow disorders (multiple Coarse proximal tremor present at rest, 
sclerosis, stroke, traumatic brain worse with posturing (especially large- 
injury) amplitude and proximal tremors in the 


"wing-beating" position with elbows 
flexed), and most severe during 


movements. 
Task-specific tremor Primary writing tremor Only present with specific task 
Orthostatic tremor Orthostatic tremor High-frequency tremor emerging in the 


legs only during standing (orthostatic 
position); resolving with sitting or action 


*Tremor present with the affected extremity resting unsupported. 


Postural tremor is present with the arm in an outstretched position, and kinetic tremor is present during reaching, writing, and 
other movements. 


“Intention tremor is a specific subtype of kinetic tremor that becomes very prominent near target, exhibiting a crescendo of 
increased severity at the terminal section of the movement path. 
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Table 30. Medications Causing Drug-Induced Action Tremor 


Medication Class Examples 

B-Adrenergic agonists Albuterol, terbutaline, theophylline 

Stimulants Amphetamines, methylphenidate, nicotine, caffeine 
Mood stabilizers/antiepileptic drugs Lithium, valproic acid, carbamazepine 

Neuroleptic agents Haloperidol, olanzapine (postural and at rest) 
Tricyclic antidepressants Amitriptyline 

Selective serotonin reuptake inhibitors Fluoxetine 

Immunosuppressant agents Cyclosporine, tacrolimus 

Other agents Amiodarone, procainamide, mexiletine, levothyroxine, 


verapamil, atorvastatin, glucocorticoids 
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Figure 18. Kayser-Fleischer ring (bracketed by arrowheads) in the cornea of a patient 
with Wilson disease indicating copper deposition in the Descemet membrane of the iris. 
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Figure 19. Characteristic lesions seen on MRI in multiple sclerosis. 


Left, sagittal fluid attenuated inversion recovery (FLAIR) brain sequence revealing periventricular (yellow arrow), juxtacortical (red 
arrow), and infratentorial (green arrow) lesions. Center, sagittal T1 brain image after administration of intravenous contrast; MS lesions 
are typically either silent or dark on T1 imaging, but those lesions that enhance with contrast (orange arrow) do so because of active 
inflammation within that lesion. Right, sagittal T2 scan of the cervical spine showing a lesion at approximately the C2 level (b/ue arrow). 
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Table 31. Differential Diagnosis of Multiple Sclerosis 


Disorder 


Notes 


Other demyelinating diseases 
ADEM 


Neuromyelitis optica (Devic disease) 


Idiopathic transverse myelitis* 


Systemic inflammatory diseases 
SLE 


Sjögren syndrome 


Sarcoidosis 


Metabolic Disorders 


Adult-onset leukodystrophies 


Vitamin B12 deficiency 


Copper deficiency 
Infections 


HIV infection, Lyme disease, and syphilis 


HTLV 


Vascular disorders 


Sporadic and genetic stroke syndromes 
(hypercoagulability disorders) 


CNS vasculitis 


Susac syndrome 


Monophasic, often postinfectious syndrome causing large, 
diffuse areas of inflammatory CNS demyelination 


Characterized by fevers and encephalopathy, typically with 
focal neurologic symptoms, that help differentiate this entity 
from MS 


More common in children (rare in adults) 


Antibody-mediated inflammation directed at aquaporin-4 
antibody channels in the CNS that results in inflammatory 
demyelination in the optic nerve and spinal cord 


Can be differentiated from MS by NMO IgG antibody testing 
and by its lack of significant brain involvement, large and 
longitudinally extensive spinal cord lesions, and profound 
CSF leukocytosis 


Monophasic, often postinfectious syndrome causing spinal 
cord inflammation 


Differentiated from MS by the presence of symptoms and 
findings unique to the underlying systemic disorder in 
addition to any neurologic symptoms 


Can cause encephalopathy and white matter changes on MRI, 
often follows a relapsing-remitting course 


Can cause an NMO-like disorder (with optic neuritis and 
myelitis), multiple cranial neuropathies, and a small-fiber 
neuropathy 


Causes granulomatous inflammation in the parenchyma and 
meninges of the brain and spinal cord 


Occasionally associated with myelopathy 


Rare 


Include adrenoleukodystrophy and metachromatic 
leukodystrophy 


May cause white matter changes and progressive neurologic 
symptoms 

Family history typically present 

Can cause optic neuropathy, cognitive changes, and 
subacute combined degeneration of the spinal cord 


(spasticity, weakness, and vibratory and proprioceptive 
sensory loss) 


Can cause a myelopathy identical to that of vitamin B42 
deficiency 


Can cause encephalopathy and myelopathy 


Can be diagnosed with appropriate serologic and CSF 
analysis 


Causes a slowly progressive myelopathy with thoracic spinal 
cord atrophy 


Sometimes termed tropical spastic paraparesis because 
more common in patients in equatorial latitudes 


Microvascular ischemic diseases potentially causing 
nonspecific white matter changes on MRI that are often 
confused with MS 


Distinguished from MS by age, other vascular risk factors, 
and findings on neurologic examination 


Primary type diagnosed by catheter angiography or tissue 
biopsy 

Can present with both stroke-like changes and meningeal 
contrast enhancement on MRI 


Causes a small-vessel arteriopathy that causes dysfunction 
of the retina and cochlea and corpus callosum lesions seen 
on MRI 


Subacute clinical progression, without remission or relapse 


Table 31. Differential Diagnosis of Multiple Sclerosis 


Disorder 


Notes 


Migraine 


Neoplasia (primary CNS neoplasm [gliomas or lymphomas] 
or metastatic disease) 


Paraneoplastic syndromes 


Somatoform disorders 


Subcortical white matter lesions sometimes present and 
often confused with MS lesions 


CADASIL a possible diagnosis in patients with a familial 
syndrome of migraine, subcortical strokes, mood disorders, 
and early dementia 


Neoplasms with progressively worsening symptoms and 
neuroimaging findings 


Brain biopsy indicated when imaging cannot differentiate 
neoplasms from demyelinating disease 


May cause progressive cerebellar ataxia or 
myeloneuropathy (neuropathy affecting the spinal cord and 
peripheral nerves) 


Personality and mental status changes in addition to 
seizures and movement disorders possible with 
paraneoplastic limbic encephalitis 


Diagnosis often made on the basis of antibody testing and 
evaluation for metastases 


Psychiatric disorders presenting with neurologic-like 
symptoms that are due to somatization, conversion, and 
similar conditions 


Neurologic evaluation findings normal 


nn, OOOO 
ADEM = acute disseminated encephalomyelitis; CADASIL = cerebral autosomal dominant arteriopathy with subcortical infarcts 
and leukoencephalopathy; CNS = central nervous system; CSF = cerebrospinal fluid; HTLV = human T-lymphotropic virus; 

MS = multiple sclerosis; NMO = neuromyelitis optica; SLE = systemic lupus erythematosus. 


*For more information on idiopathic transverse myelitis, see Spinal Cord Disorders. 
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Figure 20. Visual representation of the three clinical phenotypes of multiple sclerosis. 


Disability 


Time 


Most patients with MS will experience a relapsing-remitting course (blue line) at disease onset. Relapses initially do not result in signif- 
icant permanent disability; however, as time goes on, residual disability accrues. Some patients with a relapsing-remitting course will 
continue in this manner and eventually plateau at a consistent level of disability. However, some will transition to a secondary progres- 
sive course (red line), in which disability accrues over time without clear relapsing or remitting events. Patients with primary progressive 
MS (green line) never experience any relapsing-remitting events, instead undergoing progressive disability accumulation from the start. 
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Table 32. Disease-Modifying Therapies for Multiple Sclerosis 


Medication Route of Potential Adverse Recommended Pregnancy 
Administration Effects Monitoring Category” 

Interferon beta- Intramuscular or Flu-like symptoms, CBC and liver ic 

1a (three subcutaneous fatigue, depression, chemistry testing every 

formulations) injection increased spasticity, 3-6 months 

and interferon transaminitis, rare 

beta-1b (two autoimmune hepatitis, 

formulations) and injection site 
reactions 

Glatiramer Subcutaneous Injection site reactions, None B 

acetate injection lipoatrophy of skin at 
injection sites, and 
rare systemic panic 
attack-like syndrome 

Natalizumab Intravenous Black-box warning of Rigorous, regimented, G 
increased risk of PML, industry-sponsored 
common adverse monitoring (TOUCH™ 
effects of headache program) and JC virus 
and chest discomfort, antibody testing 
and rare 
hepatotoxicity, infusion 
reactions and 
anaphylactic reactions 

Alemtuzumab Intravenous Infusion reactions, Pretreatment screening Ès 
including headache and for varicella 
rash; upper vaccination, thyroid 
respiratory, urinary function monitoring 
tract, and herpes virus every 3 months, and 
infections; monthly urinalysis and 
autoimmune CBC and serum 
thrombocytopenic creatinine 
purpura and measurement 
autoimmune thyroid 
disease. 

Fingolimod Oral Transaminitis, Cardiac monitoring E 
lymphopenia, after administration of 
increased risk of first dose, 
serious herpesvirus ophthalmologic 
infection, screening, liver 
hypertension, chemistry testing, and 
bradycardia (usually CBE 
only with the first 
dose), and macular 
edema 

Dimethyl Oral Diarrhea, nausea, Frequent monitoring of Cc 

fumarate abdominal cramping, CBC in first 6 months 
flushing, and after administration 
lymphopenia and every 6 months 

thereafter 

Teriflunomide Oral Alopecia, respiratory Frequent CBC X 
infections (including monitoring, hepatic 
TB), pancreatitis, panel, serum amylase 
transaminitis, and lipase 
lymphopenia, measurements, and 
hypertension, and blood pressure 
peripheral neuropathy determination in the 

first 6 months, every 6 
months thereafter. 

Mitoxantrone Intravenous Black-box warnings for Required monitoring of D 


cardiotoxicity and 
acute myeloid 
leukemia; other 
adverse effects of 
infection, nausea, oral 
sores, alopecia, 
menstrual 
irregularities, and blue 
discoloration of urine 


cardiac function by 
echocardiography or 
multigated 
radionucleotide 
angiography before 
each infusion and 
regular CBC 


CBC = complete blood count; PML = progressive multifocal leukoencephalopathy; TB = tuberculosis. 


Pregnancy categories: B, animal studies suggest fetal risk; C, animal studies suggest adverse fetal effects; D, evidence of human 


fetal risk; X = documented fetal abnormalities. 
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Table 33. Symptomatic Management in Multiple Sclerosis 


Symptom 


Nonpharmacologic Management 


Pharmacologic Management 


Spasticity 


Neuropathic pain 


Fatigue 


Depression 


Cognitive dysfunction 


Impaired mobility 


Urinary 
urgency/frequency 


Urinary retention 


Pseudobulbar affect 


Limb tremor 


Physical therapy, stretching, massage 
therapy 


N/A 


Proper sleep hygiene, regular exercise 


Individual or group counseling 


Cognitive rehabilitation and accommodation 
strategies 


Physical and occupational therapy; use of 
braces, canes, rolling walkers, or 
electrostimulatory walk-assist devices 


Timed voids, avoidance of caffeine 


Manual pelvic pressure, intermittent 
catheterization 


None 


Occupational therapy 


Baclofen (oral or intrathecal pump), 
tizanidine, cyclobenzaprine, gabapentin, 
benzodiazepines, carisoprodol, botulinum 
toxin 


Gabapentin, pregabalin, duloxetine, tricyclic 
antidepressants, tramadol, carbamazepine, 
topiramate, capsaicin patch 


Modafinil, armodafinil, amantadine, 
amphetamine stimulants 


Antidepressants (such as SSRIs, SNRIs, 
tricyclic antidepressants, antipsychotic 
agents) 

No proven therapy 


Dalfampridine 


Oxybutynin, tolterodine 


None 


Dextromethorphan-quinidine 


Botulinum toxin 


N/A = not applicable; SNRIs = serotonin-norepinephrine reuptake inhibitors; SSRIs = selective serotonin reuptake inhibitors. 
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MRI of the thoracic spine of a 60-year-old woman with progressive lower extremity weakness. A postcontrast T1 image (/eft) shows 


spinal cord compression by a mass lesion (arrow). Right, compression was relieved (arrow) after surgical resection. Pathologic analysis 


of the lesion suggested meningioma. 
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Figure 22. MRIs of a 53-year-old man with transverse myelitis. 


Sagittal (/eft) and axial (right) T2 sequences show an area of signal hyperintensity in the cervical spinal cord (arrows), mostly posterior 
with lateral extension to the left hemicord. This pattern could be consistent with disorders that have a predilection for the posterior col- 
umns, such as vitamin B12 and copper deficiencies and neurosyphilis, although inflammatory transverse myelitis and multiple sclerosis 
can also affect this region. 
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Table 34. Features Distinguishing Peripheral from Central Nervous System Disorders 


Features 


Onset 


Pattern of weakness 


Atrophy 


Fasciculations 


Tone 


Pattern of sensory symptoms 


Type of sensory symptoms 


Dissociated sensory loss 


Deep tendon reflexes 


Pathologic reflexes 


Additional localizing 


symptoms 


EMG 


PNS Disorder 


Subacute or insidious 


Focal or multifocal (in the territory of the 
affected nerve, plexus, or root) or 


generalized 

Yes (at times prominent) 
Yes 

Decreased or normal 


Focal or multifocal (in the territory of the 
affected nerve, plexus, or root) or 


stocking-glove in distribution 


Positive symptoms (paresthesia, 
dysesthesia, or allodynia’) more frequent, 
but negative symptoms (numbness) 


possible 


Pain/temperature and 
vibration/proprioception deficits travel 


together 


Diminished or normal 


Absent 


Cramps 


Abnormal 


CNS Disorder 


Sudden (stroke) or gradual (mass lesions) 


Entire limb, unilateral, or with a pyramidal 


pattern of weakness? 


No (or mild, if related to disuse) 


No 


Increased (spastic) or normal 


Entire limb or unilateral 


Negative symptoms more frequent, but 


positive symptoms possible 


Dissociation of pain/temperature and 
vibration/proprioception deficits possible 


with spinal and brainstem lesions 


Increased 


Present, including extensor plantar 
response, Hoffmann sign,‘ knee cross 


adduction, jaw jerk, snout, and clonus 


Headache, seizures, and visual and 


language-related symptoms 


Normal 


eee 
CNS = central nervous system; EMG = electromyography; PNS = peripheral nervous system 


*Pyramidal weakness is caused by upper motoneuron lesions and affects extensors more than flexors in the upper limbs and flexors 
more than extensors in the lower limbs. 

>Paresthesia is an abnormal spontaneous sensation, such as tingling, burning, or electrical sensation. Dysesthesia is an unpleasant 
sensation provoked by neutral stimuli, such as light touch or contact of clothes. Allodynia is pain provoked by nonnoxious stimuli. 
“Hoffmann sign is positive if thumb is flexed in response to flicking or snapping of the distal phalanx of the middle finger. 
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Table 35. Common Symptoms and Signs of Neuromuscular Disorders 


Symptoms and Signs Differential Diagnosis 

Weakness 

Distal extremities Dying-back polyneuropathy (as in diabetes mellitus) 

Proximal extremities Myopathy, polyradiculopathy 

Multifocal with pain (mononeuropathy multiplex) Vasculitis, rheumatoid arthritis, diabetes 

Focal asymmetric ALS, inclusion body myositis, radiculopathy, multifocal motor 
neuropathy 

Fluctuating Myasthenia gravis 

Ocular Myasthenia gravis, mitochondrial myopathy 

Bulbar (tongue, palate, lips) ALS, myasthenia gravis, inclusion body myositis 

Cranial nerves (especially III and VII) Diabetes, Lyme disease, sarcoidosis, HIV infection 

Neck extensors ALS, myasthenia gravis (including with anti-MuSK antibody) 

Fasciculations ALS, GBS, radiculopathy 

Sn el 

Sensory 

Stocking-glove gradient Generalized polyneuropathies 

Dermatomal pattern Radiculopathy, peripheral nerve lesion 

Distal pain without hyporeflexia or weakness Small fiber neuropathy 

Marked proprioceptive loss in single limb Dorsal root ganglionopathy (cancer, Sjögren syndrome, HIV 
infection) 

Autonomic 

Decreased sweating, early satiety, constipation, impotence, Diabetes, amyloidosis, autoimmune dysautonomia 

erectile dysfunction, orthostatic hypotension, resting (antiganglionic acetylcholine receptor antibody), 

tachycardia paraneoplastic 


ALS = amyotrophic lateral sclerosis; GBS = Guillain-Barré syndrome; MuSK = muscle-specific kinase. 
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Figure 23. Algorithmic approach to peripheral neuropathies. 
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distal acquired demy- 


drome; HNPP = hereditary neuropathy with predisposition to pressure palsy; 


amyotrophic lateral sclerosis; CIDP = chronic inflammatory demyelinating polyradiculoneuropathy; DADS 


ALS = 


é syn 


Guillain-Barré 


LEMS = Lambert-Eaton myasthenic syndrome. 


elinating symmetric neuropathy; GBS 
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Table 36. Additional Laboratory Testing in Peripheral Neuropathy 


Cause 


Diabetes mellitus, impaired glucose 
tolerance 


Uremia, thyroid disease, anemia 


Collagen vascular disease, polyarteritis 
nodosa, vasculitis, Sjögren syndrome 


Syphilis 


Paraproteinemia associated with 
MGUS, amyloidosis, 
lymphoproliferative disease 


Vitamin B12 or copper deficiency 
CIDP, GBS 

Miller Fisher variant of GBS 
Multifocal motor neuropathy 
Distal acquired demyelinating 


symmetric neuropathy 


Amyloidosis 


Infectious neuropathy 


Toxic neuropathy 


Celiac disease 


Porphyria 


Fabry disease 


Paraneoplastic disease 


Clinical Presentation 


Distal symmetric polyneuropathy, 
mononeuropathy, lumbosacral 
radiculoneuropathy 


Distal symmetric polyneuropathy 


Vasculitic mononeuropathy multiplex, 
ganglionopathy (in Sjögren syndrome) 


Posterior column disease resembling 
large-fiber neuropathy 


Symmetric sensory demyelinating 
neuropathy; other variants also possible, 
including symmetric axonal sensory 
neuropathy, multifocal motor 
neuropathy, cranial neuropathy 


Myeloneuropathy with brisk reflexes 


Progressive polyradiculoneuropathies 


Ophthalmoplegia, ataxia, areflexia 


Asymmetric, pure motor weakness 


Distal sensory loss, tremor, sensory 
ataxia 


Autonomic and small-fiber neuropathy 


Variable, cranial nerve palsy, 
myelopathy, flaccid paralysis (in West 
Nile virus) 


Symmetric sensory or sensorimotor 
neuropathy, acute motor neuropathy (in 
lead poisoning) 


Sensory neuropathy and ataxia 


Acute painful polyradiculopathy 


Painful small-fiber neuropathy 


Subacute progressive sensory 
neuropathy, ganglionopathy 


Laboratory Testing 


Glucose tolerance test; hemoglobin 
Aic Measurement 


Hematocrit; serum creatinine, TSH, 
and free thyroxine (T4) 
measurements 


ESR; rheumatoid factor; serum 
antinuclear antibody, ANCA, anti- 
Ro/SSA, and anti-La/SSB antibody 
measurements 


RPR; CSF VDRL 


SPEP; UPEP; IFE; serum free light 
chain measurement 


Serum copper, vitamin B,2, and 
methylmalonic acid measurements 


Serum antiganglioside antibody and 
CSF cell and protein measurements 


Serum anti-GQ1b antibody 
measurement 


Serum anti-GM1 antibody 
measurement 


SPEP; IFE; serum anti-MAG 
antibody measurement 


Abdominal fat pad biopsy; 
transthyretin gene testing (in 
familial disease) 


Serum HIV antibody and Lyme 
antibody and CSF West Nile virus 
antibody measurements 


Serum lead, arsenic, mercury, and 
thallium measurements; 24-hour 
urine excretion of heavy metals 


Anti-tissue transglutaminase 
antibody and anti-endomysial 
antibody measurements 


Urine porphobilinogen and 6- 
aminolevulinic acid measurements 


a-Galactosidase measurement 


Serum anti-Hu and anti-CRMP5 
measurement; testing for CSF 
oligoclonal bands 


ANCA = anti-neutrophil cytoplasmic antibody; CIDP = chronic inflammatory demyelinating polyradiculoneuropathy; CRMP5 = 
collapsin response mediator protein 5; CSF = cerebrospinal fluid; ESR = erythrocyte sedimentation rate; GBS = Guillain-Barré 
syndrome; IFE = immune fixation electrophoresis; MAG = myelin-associated glycoprotein; MGUS = monoclonal gammopathy of 
unknown significance; RPR = rapid plasma reagin; SPEP = serum protein electrophoresis; TSH = thyroid-stimulating hormone; 


UPEP = urine protein electrophoresis. 
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Table 37. Peripheral Nerve Dysfunction in Diabetes Mellitus 


Classification 


Signs and Symptoms 


Autonomic neuropathy 


Proximal lumbosacral radiculoneuropathy (diabetic 


amyotrophy) 


Mononeuropathy 


Radiculopathy 


Sensorimotor peripheral neuropathy 


Small-fiber neuropathy 


Orthostatic hypotension, early satiety, nausea and vomiting 
(gastroparesis), constipation (colonic dysmotility), erectile 
dysfunction, hyperhidrosis, or hypohidrosis 


Severe pain followed by weakness and muscle wasting in 
proximal lower extremities, weight loss, possible occurrence 
with or without proximal sensory loss 


Sensory loss, paresthesia or pain in the distribution of a single 
nerve followed by weakness (median or peroneal nerve), 
cranial nerve palsy (especially cranial nerves III, VI, or VII) 


Sensory loss, pain and weakness in the distribution of nerve 
roots, thoracic radiculopathy causing patchy truncal numbness 
is common 


Asymptomatic (sometimes), distal length-dependent sensory 
loss and weakness, often painful, possible loss of ankle reflex 


Burning distal extremity pain without weakness, may be non- 
length dependent, spares ankle reflex 
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Figure 24. High arches, hammertoes, and distal leg atrophy in a patient with 
inherited neuropathy. 
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Table 38. Neuropathies Related to Systemic Disease 


Metabolic 


Uremia 

Liver disease 
Hypothyroidism 
Acromegaly 


Critical illness (multifactorial) 


Nutritional 


Vitamin B12 deficiency 
Vitamin B, deficiency 
Vitamin B deficiency 
Vitamin Be excess 
Vitamin E deficiency 


Copper deficiency 


Infectious 


HIV 
Lyme disease 
Leprosy 


Sarcoidosis (granulomatous) 


Rheumatologic and Vasculitic 


Systemic lupus erythematosus 
Rheumatoid arthritis 
Polyarteritis nodosa 

Sjögren syndrome 


Mixed connective tissue disease 


Paraproteinemic and Paraneoplastic 


Monoclonal gammopathy of undetermined significance (MGUS) 

Polyneuropathy, organomegaly, endocrinopathy, monoclonal protein, and skin lesions (POEMS) 
Amyloidosis 

Multiple myeloma 

Lymphoma 


Paraneoplastic neuropathy and ganglionopathy 
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Table 39. Clinical and Radiographic Features of Intracranial Tumors 


Tumor Type 


Metastatic tumor 


Glioma 


Astrocytoma 
Low-grade 


(fibrillary) 


Anaplastic 


Glioblastoma 
multiforme 


Oligodendroglioma 


Low grade 
Anaplastic 


Meningioma 


Benign 


Atypical 
Anaplastic 


Schwannoma 


Dysembryoplastic 
neuroepithelial tumor 


Ganglioglioma 


Ependymoma 


Medulloblastoma 


Primary central nervous 


system lymphoma 


Immunocompetent 
AIDS-related 


Typical Age 
at Onset 


60+ y 


30-50 y 


35-55 y 


45-65 y 


30-50 y 


50-65 y 


40-50 y 


<20 y 


<30y 


30-40 y? 


20-30 y? 


45-70 y 
30-40 y 


Imaging Findings 


Multifocal lesions at 
gray-white matter 
junction; ring 
enhancement with 
contrast 


Infiltrating white matter 
lesion 


No enhancement 


Contrast enhancement 


Possible hemorrhage, 
possible multifocal or 
“butterfly” lesions 
(bihemispheric) 


Infiltrating white matter 
lesion; vague contrast 
enhancement with a 
“honeycomb” pattern 
and calcifications that 
are best seen on CT 
scan 


Extra-axial (that is, not 
in the brain 
parenchyma); calcified, 
with diffusely enhancing 
“lightbulb” sign 


Cerebropontine angle; 
contrast enhancement 


Temporal lobe; 
intracortical location 
often with small cysts. 
Contrast enhancement 
is rare. May be 
confused with low- 
grade glioma. 


Temporal lobe; 
homogeneous or 
nodular contrast 
enhancement 


Posterior fossa or spinal 
cord lesion; contrast 
enhancement and 
calcifications, with or 
without hydrocephalus 


Posterior fossa 
(cerebellum); contrast 
enhancement and 
hydrocephalus 


Homogeneous white 
matter lesion; diffusely 
enhancing, 
periventricular, and 
often multifocal 


*Age range given is for adult presentation; tumor is most common in children. 


Treatment 


Radiation, with or 
without surgery 


Surgery 


Surgery, with or 
without radiation 


Surgery and 
radiation, with or 
without 
temozolomide 


Surgery and 
radiation and 
temozolomide (in 
older patients, 
sometimes only one 
modality is used) 


Surgery and 
chemotherapy 
(carmustine or 
temozolomide), 
with or without 
radiation 


Possible surgery, 
possible artery 
embolization, 
possible radiation 
(rare) 


Possible surgery 


Surgery if 
intractable seizures, 
mass effect, or 
change on serial 
MRIs 


Surgery 


Possible surgery, 
possible radiation 


Surgery and 
radiation, with or 
without 
chemotherapy 


Chemotherapy 

(methotrexate), 
with or without 
radiation 


Antiretroviral 
therapy 
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Median 
Survival 


10-16 mo 


12-15 mo 


6-10 y 
3-4 y 


Rarely limits life 
expectancy 


13 y 
3-4 y 


Rarely limits life 
expectancy 


Rarely limits life 
expectancy 


Rarely limits life 
expectancy if 
complete resection 
possible 


15-20 y 


17-18 y 


1-4 y 
1-2y 


Figure 25. Coronal postcontrast T1-weighted MRI showing a left parafalcine meningioma. 


The tumor enhances homogeneously with contrast, which makes it look like a “lightbulb.” Note the “dural tail” (arrow). 
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Table 40. Selected Neuronal Paraneoplastic Antibodies 


Paraneoplastic 
Syndrome 


Cerebellar degeneration 


Encephalomyelitis 


Lambert-Eaton 
myasthenic syndrome 


Limbic encephalitis 


Opsoclonus-myoclonus 


Sensory neuronopathy 


Stiff-person syndrome 


Symptoms 


Ataxia, dysarthria, 
dizziness, vertigo 


+/- Myelitis (spinal cord 
syndrome), +/- 
brainsterm signs 
(common), +/- limbic 
encephalitis, +/- 
neuronopathy, +/- 
cerebellar degeneration 


Muscle weakness 


Personality change, 
psychosis, seizures 


Personality change, 
psychosis, seizures, and 
oral dyskinesias 


Personality change, 
psychosis, seizures, and 
SIADH 


Involuntary eye 
movements and muscle 
jerks, ataxia 


Painful sensory 
neuropathy, sensory 
ataxia, autonomic 
dysfunction 


Muscle stiffness and 
spasms 


Tumor 


Breast cancer 


Hodgkin lymphoma 
Lung cancer (small-cell) 


Ovarian cancer 


Testicular cancer 


Thymoma 
SCLC 


Testicular, breast, and 
lung cancer 


SCLC 


SCLC, thymoma 


Tumors of thymus, lung, 
breast 


Ovarian/testicular 
teratoma 


Lung cancer, thymoma 
(although cancer is found 
in < 20% of patients with 
limbic encephalitis) 


Breast cancer, lung 
cancer (small-cell) 


Lung cancer (small-cell) 


Breast and lung cancer 


Thymoma 


Antibody 


ANNA-1 (anti-Hu), ANNA-3, MA, 


PCA-1 (anti-Yo) 
Tr 


ANNA-1 (anti-Hu), ANNA-3, 
CRMP-5, MA, PCA-2, VGCC 


ANNA-1 (anti-Hu), ANNA-3, 
PCA-1 (anti-Yo) 


ANNA-1 (anti-Hu), ANNA-3, 
CRMP-5, MA 


CRMP-5 
ANNA-1 (anti-Hu) 


Ma2 


VGCC 


CRMP-5, GABA B receptor 


AMPA receptor 


NMDA 


LG1 or CASPR2 (previously 
known as VGKC) 


ANNA-2 (anti-Ri) 


ANNA-1 (anti-Hu) 


Amphiphysin, CRMP-5 


CRMP-5 


-EE 
AMPA = anti-M protein antibody; ANNA = antineuronal nuclear antibody; CASPR2 = contactin-associated protein 2; CRMP-5 = 
collapsin response mediator protein, GABA B, y-aminobutyric acid B; MA, mitochondrial antibody, NMDA = N-methyl-D-aspartate; 
PCA = Purkinje cell antibody; SCLC = small cell lung cancer; SIADH = syndrome of inappropriate antidiuretic hormone secretion, 
VGCC = voltage-gated calcium channel; VGKC = voltage-gated potassium channel. 
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Most solid tumor malignancies are staged according to the “TNM” classification, in which “T” reflects tumor size or 
extent of local invasion (T1-4); “N” represents the degree of locoregional lymph node involvement (NO-N3), 
and “M” represents the absence or presence of nodal metastasis (M0-M1). 


The term performance status is used to indicate a patient’s well-being and ability to perform daily activities. 


In patients with incurable cancer, acknowledging that disease is incurable often leads to appropriate and adequate 
use of analgesics and other comfort-oriented measures, whereas establishing unrealistic measures for outcomes may 
impede adequate symptom management. 


The term overall survival refers to the time from initiation of therapy until death and is frequently quoted as the 
median survival time for a population of patients in a published study. 


The primary treatment for locoregional solid tumor malignancies is surgical resection, which is often combined with 
chemotherapy or radiation to potentially increase the cure rate. 


The goal of personalized medicine is to direct therapeutic approaches that are optimally beneficial to an individual 
patient through a better understanding of the molecular makeup of the individual and the tumor. 


Breast cancer incidence increases with age, with 95% of cases developing in women older than 40 years, and incidence 
is highest in non-Hispanic white women and second highest in black women. 


Women older than 35 years with a 5-year breast cancer risk of 1.7% or higher or with lobular carcinoma in situ or 
atypical ductal hyperplasia are candidates for breast cancer prophylaxis with tamoxifen prior to menopause and with 
tamoxifen, raloxifene, or exemestane after menopause. 


Clinical features associated with a more favorable prognosis of early-stage breast cancer include hormone 
receptor—positive cancer, small tumor size, low tumor grade, and negative lymph nodes. 


Ductal carcinoma in situ (DCIS) can be treated with breast-conserving therapy or mastectomy if the disease is more 
extensive or if clear margins cannot be obtained by a wide excision. 


Breast-conserving therapy is effective for patients with invasive breast cancer with tumors 5 cm or less involving a 
single quadrant of the breast and clear margins after excision. 


In women with hormone receptor—positive breast cancer, antiestrogen therapy reduces the overall risk of local and 
distant recurrence by 40% to 50% and the risk of contralateral breast cancer by 50% to 65%. 


Patients with hormone receptor—negative breast cancer generally have a greater benefit from adjuvant chemotherapy, 
with a proportional reduction in risk of recurrence compared with patients with hormone receptor—positive 
breast cancer. 


Inflammatory breast cancer is characterized by erythema and edema of the skin of the breast, which can resemble the 
skin of an orange (“peau d’orange”); the diagnosis is established based on the clinical appearance of the breast. 


After completion of treatment, follow-up monitoring in patients with early-stage breast cancer should occur every 
3 to 6 months for 2 years, every 6 months during years 2 through 5, and then annually, with annual mammography 
for all survivors, and MRI of the breast reserved for those at high risk for recurrence. 


Recurrent breast cancer with distant metastases is not curable, and the goals of treatment in such patients are to 
improve survival, palliate symptoms, and minimize treatment toxicity. 


Highlights Pg 2 
e All women with ovarian cancer are eligible for BRCA1/2 testing. 


e Women at average risk for ovarian cancer should not receive ovarian cancer screening; the predictive values of 
serum CA-125 testing and ultrasonography are each less than 3% and lead to a high rate of false-positive results 
and unnecessary surgeries. 


e Severe or persistent symptoms such as abdominal or pelvic pain, bloating, early satiety, or anorexia should raise 
suspicion for ovarian cancer, particularly in postmenopausal women. 


e Surgical treatment of ovarian cancer should be done by a gynecologic oncologist and involves total abdominal 
hysterectomy and bilateral salpingo-oophorectomy; staging by examination of the abdomen and pelvis, including 
peritoneal washings and lymph node evaluation; and optimal tumor debulking. 


MKSAP?® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


MKSAP® 17 Audio Companion 
Oncology 
References 
e Albain KS, Barlow WE, Shak S, et al; Breast Cancer Intergroup of North America. Prognostic and predictive value 
of the 21-gene recurrence score assay in postmenopausal women with node-positive, oestrogen-receptor-positive 
breast cancer on chemotherapy: a retrospective analysis of a randomised trial. Lancet Oncol. 2010 Jan;11(1):55-65. 


[PMID: 20005174] 


e Amir E, Miller N, Geddie W, et al. Prospective study evaluating the impact of tissue confirmation of metastatic disease 
in patients with breast cancer. J Clin Oncol. 2012 Feb 20;30(6):587-92. [PMID: 22124102] 


e Armstrong DK, Bundy B, Wenzel L, et al; Gynecologic Oncology Group. Intraperitoneal cisplatin and paclitaxel in 
ovarian cancer. NV Engl J Med. 2006 Jan 5;354(1):34-43. [PMID: 16394300] 


e Burstein HJ, Temin S, Anderson H, et al. Adjuvant endocrine therapy for women with hormone receptor-positive 
breast cancer: american society of clinical oncology clinical practice guideline focused update. J Clin Oncol. 2014 


July 20:32(21);2255-69. [PMID: 24868023] 


e Bang YJ, Van Cutsem E, Feyereislova A, et al; ToGA Trial Investigators. Trastuzumab in combination with 
chemotherapy versus chemotherapy alone for treatment of HER2-positive advanced gastric or gastro-oesophageal 
junction cancer (ToGA): a phase 3, open-label, randomised controlled trial. Lancet. 2010 Aug 28;376(9742): 
687-97. Erratum in: Lancet. 2010 Oct 16;376(9749):1302. [PMID: 20728210] 


e Agra Y, Pelayo M, Sacristan M, Sacristán A, Serra C, Bonfill X. Chemotherapy versus best supportive care for extensive 
small cell lung cancer. Cochrane Database Syst Rev. 2003;(4):CD001990. Update in: Cochrane Database Syst Rev. 
2009;(4):CD001990. [PMID: 14583943] 


e Adelstein DJ, Li Y, Adams GL, et al. An intergroup phase III comparison of standard radiation therapy and two 
schedules of concurrent chemoradiotherapy in patients with unresectable squamous cell head and neck cancer. 


J Clin Oncol. 2003 Jan 1;21(1):92-8. [PMID: 12506176] 


e de Bono JS, Logothetis CJ, Molina A, et al; COU-AA-301 Investigators. Abiraterone and increased survival in 
metastatic prostate cancer. N Engl J Med. 2011 May 26;364(21):1995-2005. [PMID: 21612468] 


e Amador-Ortiz C, Chen L, Hassan A, et al. Combined core needle biopsy and fine-needle aspiration with ancillary 
studies correlate highly with traditional techniques in the diagnosis of nodal-based lymphoma. Am J Clin Pathol. 
2011 Apr;135(4):516-24. [PMID: 21411774] 


e Petrakis D, Pentheroudakis G, Voulgaris E, Pavlidis N. Prognostication in cancer of unknown primary (CUP): 
development of a prognostic algorithm in 311 cases and review of the literature. Cancer Treat Rev. 2013 Nov;39(7): 


701-8. [PMID: 23566573] 


e Chapman PB, Hauschild A, Robert C, et al; BRIM-3 Study Group. Improved survival with vemurafenib in melano- 
ma with BRAF V600E mutation. N Engl J Med. 2011 Jun 30;364(26):2507-16. [PMID: 21639808] 


e Burazor I, Imazio M, Markel G, Adler Y. Malignant pericardial effusion. Cardiology. 2013;124(4):224-32. 
(PMID: 23571453] 


e Galardy PJ, Hochberg J, Perkins SL, Harrison L, Goldman S, Cairo MS. Rasburicase in the prevention of laboratory/ 
clinical tumour lysis syndrome in children with advanced mature B-NHL: a Children’s Oncology Group Report. 
Br J Haematol. 2013 Nov;163(3):365-72. [PMID: 24032600] 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


TABLE 48. Oncology Performance Status Systems 


ECOG/WHO Performance Scale? 


0 - Fully active; no restrictions on activities 

1 - Unable to do strenuous activities, but able to carry out light housework and sedentary activities 

2 - Able to walk and manage self-care, but unable to work; out of bed more than 50% of waking hours 
3 - Confined to a bed or a chair more than 50% of waking hours; capable of limited self-care 

4 - Completely disabled. Totally confined to a bed or chair; unable to do any self-care 

5 - Death 


Karnofsky Performance Scale 


100 - Normal; no symptoms or evidence of disease 

90 - Minor symptoms, but able to carry on normal activities 

80 - Some symptoms; normal activity requires effort 

70 - Unable to carry on normal activities, but able to care for self 

60 - Needs frequent care for most needs; some occasional assistance with self-care 
50 - Needs considerable assistance with self-care and frequent medical care 
40 - Disabled; needs special care and assistance 

30 - Severely disabled; hospitalized 

20 - Very ill; significant supportive care is needed 

10 - Actively dying 

0 - Death 


ECOG/WHO = Eastern Cooperative Oncology Group/World Health Organization. 
Also called the Zubrod Score. 
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TABLE 49. Breast Cancer Risk Factors 


Breast Cancer Risk Factor Breast Cancer Risk Factors Increase in Breast Cancer 
Category Risk or Lifetime Breast 
Cancer Risk 


Reproductive factors Early menarche, late menopause, first RR 1.2-3.5 
full-term pregnancy after age 30 
years, or nulliparous 


Lifestyle Obesity (BMI >30), lack of regular RR 1.2-1.6 
exercise, vitamin D deficiency, alcohol 
intake Obesity: RR 1.6 for BMI >30.7 versus 


BMI <22.9 in postmenopausal women? 


Regular exercise: RR decreased by 
25% in physically active women 
compared with the least active 
women? 


Vitamin D deficiency: 
Postmenopausal breast cancer risk 
decreased by 12% for each 5 ng/mL 
(12.5 nmol/L) increase in 25(OH)D 
levels between 27 and 35 ng/mL‘ 
(67.4 and 87.4 nmol/L) 


Alcohol: mildly increased risk (RR 
1.05) with 2 to 3 drinks per week. RR 
1.41 for women consuming 2 to 5 
drinks per day 


Treatment related: radiation Prior chest wall radiation in patients RR 5.0, with highest risk for younger 
younger than age 30 years (e.g., age at radiation therapy; risk remains 
mantle radiation for Hodgkin increased for at least 40 years after 
lymphoma) radiation therapy, with 30% to 50% 

lifetime risk of breast cancer® 

Treatment related: HRT Combination estrogen and RR 1.2-1.4; increased risk begins after 
progesterone HRT after menopause 3 years of therapy? 

Breast density’ Increased breast density Risk increases with each category of 


breast density; for 275% density, RR 
is 4.7 compared with <10% density? 


Atypical breast lesions Atypical ductal or lobular hyperplasia, RR 3.8-5.3 for atypical hyperplasia” 
LCIS and RR 5.4-8.0 for LCIS'; 30% to 35% 
lifetime risk of breast cancer (bilateral 
risk) 
Family history of breast cancer and BRCA1/2 mutation represents the BRCA1/2 mutations (RR 3.0 to 7.0) 
familial breast cancer syndromes most common familial breast cancer confer a 50% to 87% lifetime risk of 
syndrome (5% to 10% of all breast breast cancer and a 20% to 45% 
cancer tumors); others are rare lifetime risk of ovarian cancer 


-E 
25(OH)D = 25-hydroxyvitamin D; HRT = hormone replacement therapy; LCIS = lobular carcinoma in situ; RR = relative risk. 
Data from Clemons M, Goss P. Estrogen and the risk of breast cancer. N Engl J Med. 2001 Jan 25;344 (4):276-85. Erratum in: N 
Engl J Med. 2001 Jun 7;344(23):1804. [PMID: 11172156] 

?Data from Lynch BM, Neilson HK, Friedenreich CM. Physical activity and breast cancer prevention. Recent Results Cancer Res. 
2011;186:13-42. [PMID: 21113759] 

“Data from Bauer SR, Hankinson SE, Bertone-Johnson ER, Ding EL. Plasma vitamin D levels, menopause, and risk of breast cancer: 
dose-response meta-analysis of prospective studies. Medicine (Baltimore). 2013 May;92(3):123-31. [PMID: 23625163] 

4Data from Bagnardi V, Rota M, Botteri E, et al. Light alcohol drinking and cancer: a meta-analysis. Ann Oncol. 2013 
Feb;24(2):301-8. [PMID: 22910838] and Smith-Warner SA, Spiegelman D, Yaun SS, et al. Alcohol and breast cancer in women: a 
pooled analysis of cohort studies. JAMA. 1998 Feb 18;279(7):535-40. [PMID: 9480365] 

“Data from Swerdlow AJ, Cooke R, Bates A, et al. Breast cancer risk after supradiaphragmatic radiotherapy for Hodgkin's 
lymphoma in England and Wales: a National Cohort Study. J Clin Oncol. 2012 Aug 1;30(22):2745-52. [PMID: 22734026] 

‘Breast density refers to the amount of radiologically dense breast tissue appearing on a mammogram. 

Data from Boyd NF, Guo H, Martin LJ, et al. Mammographic density and the risk and detection of breast cancer. N Engl J Med. 
2007 Jan 18;356(3):227-36. [PMID: 17229950] 

"Data from Degnim AC, Visscher DW, Berman HK, et al. Stratification of breast cancer risk in women with atypia: a Mayo cohort 
study. J Clin Oncol. 2007 Jul 1;25(19):2671-7. [PMID: 17563394] and Marshall LM, Hunter DJ, Connolly JL, et al. Risk of breast 
cancer associated with atypical hyperplasia of lobular and ductal types. Cancer Epidemiol Biomarkers Prev. 1997 May;6(5):297- 
301. [PMID: 9149887] 

‘Data from Bodian CA, Perzin KH, Lattes R. Lobular neoplasia. Long term risk of breast cancer and relation to other factors. Cancer. 
1996 Sep 1;78(5):1024-34. [PMID: 8780540] 
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TABLE 50. Highlights of NCCN Criteria for Breast and/or Ovarian Cancer Syndrome 
Genetic Testing? 


Individual with a family history of a known deleterious BRCA1/2 mutation 
Individual with breast cancer diagnosed before age 45 years 


Individual with breast cancer diagnosed before age 50 years if family history includes very few female first- or second-degree 
relatives or if one relative is diagnosed with breast cancer at any age 


Individual with breast cancer diagnosed at any age if one or more relatives is diagnosed with epithelial ovarian cancer 
Breast cancer in women of Ashkenazi (Eastern European) Jewish ancestry 
Men with breast cancer diagnosed at any age 


Individual with more than three family members? with breast cancer, ovarian cancer, pancreatic cancer, and/or aggressive 
prostate cancer 


Individual with triple-negative breast cancer“ diagnosed before age 60 years 


Individual with epithelial ovarian cancer diagnosed at any age 


BCRA1/2 = breast cancer susceptibility 1 or breast cancer susceptibility 2 genes; NCCN = National Comprehensive Cancer Network 
*Full testing guidelines can be accessed at www.nccn.org/professionals/physician_gls/f_guidelines.asp 

>First-, second-, or third-degree relatives 

“Negative for estrogen receptors, progesterone receptors, and HER2 amplification 
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TABLE 51. U.S. Preventive Services Task Force Recommendations? for Breast and/or 
Ovarian Cancer Syndrome Genetic Testing” 


Women of Non-Ashkenazi Jewish Heritage: 


Two first-degree relatives with breast cancer, one of whom received the diagnosis at age 50 years or younger 

A combination of three or more first- or second-degree relatives with breast cancer regardless of age at diagnosis 
A combination of both breast and ovarian cancer among first- and second-degree relatives 

A first-degree relative with bilateral breast cancer 

A combination of two or more first- or second-degree relatives with ovarian cancer regardless of age at diagnosis 
A first- or second-degree relative with both breast and ovarian cancer at any age 


A history of breast cancer in a male relative 


Women of Ashkenazi Jewish Heritage: 


Any first-degree relative (or two second-degree relatives on the same side of the family) with breast or ovarian cancer 


*Full testing recommendations can be accessed at: 
http://www.uspreventiveservicestaskforce.org/Page/Document/RecommendationStatementFinal/brca-related-cancer-risk- 
assessment-genetic-counseling-and-genetic-testing 


Applies to patients without a personal history of breast or ovarian cancer and without a known deleterious breast cancer 
susceptibility gene 1 (BRCA1) or breast cancer susceptibility gene 2 (BRCA2) mutation present in their family. Both maternal and 
paternal family histories are important. 
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TABLE 52. Chemoprophylaxis Agents for Breast Cancer Risk Reduction 


Considerations 


Mechanism of action 


Dose (all are 5 years in 
duration) 


Breast cancer risk reduction 


Important toxicities 


Indicated for use in 
premenopausal women 


Other 


Tamoxifen 


SERM 


20 mg/d orally 


49% 


Vasomotor symptoms, 
cataracts, vascular events 
(stroke, TIA, DVT and PE), 
and endometrial cancer 
and uterine sarcoma in 
postmenopausal women 


Yes 


Contraindicated in women 
with prior thromboembolic 
events 


Medications 
Raloxifene 


SERM 


60 mg/d orally 


Less effective than 
tamoxifen: retains 76% of 
the effectiveness of 
tamoxifen 


Vasomotor symptoms, 
cataracts, vascular events 
(25% lower risk of vascular 
events than tamoxifen) 


Not studied; should not be 
used unless part of a 
clinical trial 


Contraindicated in women 
with prior thromboembolic 
events 


Exemestane 


Aromatase inhibitor: 
prevents conversion of 
androgens to estrogens 


25 mg/d orally 


65% 


Vasomotor symptoms, 
arthralgia, headaches, and 
insomnia 


Not effective in 
premenopausal women 


At 3-year follow-up, no 
increase in osteoporosis, 
fractures, endometrial 
cancer, vascular events, or 
cardiac disease 


DVT = deep venous thrombosis; PE = pulmonary embolism; SERM = selective estrogen receptor modulator; TIA = transient 
ischemic attack. 
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TABLE 53. American Cancer Society Recommendations for MRI Breast Cancer Screening 


Women with BRCA1/2 mutations 
Women who are a first-degree relative of a BRCA1/2 carrier, but are untested? 


Women with a strong family history of breast cancer with a lifetime breast cancer risk of 220% to 25% as calculated by 
models? largely dependent on family history 


Women who had radiation to the chest wall between ages 10 and 30 years (e.g., mantle radiation therapy for Hodgkin 
lymphoma) 


Women with a history of other rare familial breast cancer syndromes 


BRCA1/2 = breast cancer susceptibility 1 or breast cancer susceptibility 2 genes 


*Testing for the BRCA1 or BRCA2 mutation that is present in the family is strongly recommended, but some patients decide to defer 
testing. In this situation where their carrier status is unknown, breast MRI screening is recommended. If they are later tested and 
do not carry the mutation, MRI screening should be stopped. 

>Models that can be used to estimate lifetime risk of breast cancer to determine if MRI screening is appropriate (please note that 
the Gail Model is not recommended for this use): 


. BRCAPRO: www4.utsouthwestern.edu/breasthealth/cagene/default.asp 


. Claus model: Claus EB, Risch N, Thompson WD. The calculation of breast cancer risk for women with a first degree 
family history of ovarian cancer. Breast Cancer Res Treat. 1993 Nov;28(2):115-20. [PMID: 8173064] 
. Tyrer-Cuzick (also called IBIS Breast Cancer Risk Evaluation Tool): www.ems-trials.org/riskevaluator 
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TABLE 54. Breast Cancer Stage and Survival 


Stage Tumor size and nodes 5-year relative survival 
il <2 cm, negative lymph nodes 95% 
IIA <2 cm if 1 to 3 positive lymph nodes; 85% 
2.1-5 cm if negative lymph nodes 
IIB 2.1-5 cm with 1 to 3 positive lymph 70% 
nodes; or >5 cm tumor with negative 
lymph nodes 
III Any tumor size with 24 positive axillary 52% 


lymph nodes; positive infraclavicular or 
supraclavicular nodes, and/or positive 
ipsilateral internal mammary nodes 
(clinically detected, or on sentinel node 
biopsy if 24 positive axillary nodes); 
tumors >5 cm with 21 positive nodes; 
or tumor extension to chest wall or 
skin 


IV Distant metastases 18% 
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Figure 15. Inflammatory breast cancer often has this characteristic “p’eau d’orange” 


(orange peel) appearance of the skin, due to tumor emboli in the dermal lymphatics. Erythema is often present as well. 
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TABLE 55: Lifetime Risk of Ovarian Cancer 


Family History or Mutation Status 


Lifetime Risk of Ovarian Cancer 


Average population risk (no family history of ovarian cancer 
or related cancers) 


Family history of ovarian cancer with negative testing for a 
familial ovarian cancer syndrome 


BRCA1 mutation 
BRCA2 mutation 


Lynch syndrome? (also called HNPCC) 


1.4% 


Previously listed as 5%, but now uncertain if risk is 
increased above population baseline if genetic testing is 
negative 


35% to 46% 
13% to 23% 
3% to 14% 


BRCA1 = breast cancer susceptibility 1 gene; BRCA2 = breast cancer susceptibility 2 gene; HNPCC = hereditary nonpolyposis colon 


cancer 


Also has increased risks of colon cancer, other gastrointestinal cancers, endometrial cancer, and urinary tract cancers 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


TABLE 56. International Federation of Gynecology and Obstetrics Ovarian Cancer 
Staging, Treatment, and Survival 


Stage 


Stage I disease (favorable) 


Stage I disease 
(unfavorable); 
stage II disease 


Optimally debulked stage III 
disease 


Suboptimally debulked stage 
III disease or stage IV 
disease 


Definition 


Cancer in one or both 
ovaries, not high grade or 
clear cell, negative 
peritoneal washings, no 
rupture 


Unfavorable stage I disease: 


Confined to ovaries but with 
high-grade or clear cell 
histology, rupture, or 
positive peritoneal washings 


Stage II disease: spread 
beyond ovaries but confined 
to pelvis 


Spread to abdomen, with 
residual tumor masses <1 
cm after debulking surgery 


Stage III (suboptimal) 
disease: spread to abdomen 
with residual masses >1 cm 
after debulking surgery 


Stage IV disease: spread 
beyond abdomen 


Treatment 5-year overall survival 


Surgery alone >90% 


Surgery followed by 
chemotherapy 


Stage I: 75% to 80% 
Stage II: 60% to 70% 


Surgery followed by Intravenous chemotherapy: 


intravenous or 40% 
intraperitoneal Intraperitoneal 
chemotherapy 


chemotherapy: 50% 


Surgery (usually done 
even for stage IV 
disease) and 
chemotherapy, with 
order of treatment 
depending on initial 
tumor resectability 


Stage III: 20% to 30% 
Stage IV: 10% to 15% 
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TABLE 57. International Federation of Gynecology and Obstetrics Cervical Cancer 


Staging 


Stage 


Treatment 


I: Carcinoma is strictly confined to the cervix 
IA: Microscopic disease only 


IIA (nonbulky) and IIB (bulky): Cervical carcinoma invades 
beyond the uterus, but not to the pelvic wall or lower third 
of the vagina 


III: The tumor extends to the pelvic wall and/or involves the 
lower third of the vagina and/or causes hydronephrosis or 
nonfunctioning kidney 


IV: The carcinoma extends beyond the true pelvis or 
involves (biopsy proven) the mucosa of the bladder or 
rectum 


IVA: spread to adjacent organs 
IVB: distant metastases 


I: Radical hysterectomy or radiation; ovarian preservation 
can be done if fertility desired 


IA: Simple hysterectomy, cone biopsy, or removal of cervix 
alone are options 

IIA: same as for stage I 

IIB: same as for stage III 


III: Radiation with concurrent platinum-based 
chemotherapy 


IVA: same as for stage III 


IVB: palliative chemotherapy, with palliative radiation for 
local symptoms such as bleeding or pain 
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TABLE 58. Staging of Colorectal Cancer 


Stage Description Approximate 5-year Disease- 
Free Survival 
I Tumor does not invade the full 90%-95% 
thickness of bowel wall (T1, T2); 
lymph nodes not involved (NO) 
II Tumor invades full thickness of the 70%-85% 
bowel and may invade into pericolonic 
or perirectal fat (T3, T4); lymph nodes 
not involved (NO) 
III One or more lymph nodes involved 25%-70% 
with cancer (N1, N2); any T stage 
IV Metastatic tumor spread to distant site 0%-10% 


(M1); any T stage; any N stage 
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TABLE 59. AJCC TNM Staging System for Head and Neck Cancer 


Stage Anatomic Sites 
Naso- Lip and Oro- Hypo- Supra- Glottis Subglottis 
pharynx Oral pharynx pharynx glottis 
Cavity 


Primary Tumor (T) 


Ti Confined to <2 cm <2 cm <2 cm and Limited to Limited to Limited to 
nasopharynx, limited to 1 1 subsite vocal subglottis 
or extends to subsite of of cord(s) 
oropharynx hypopharynx supraglottis with 
and/or nasal with normal 
cavity without normal mobility; 
parapharyn- vocal cord Tia: 1 
geal mobility vocal cord; 
extension? Tib: both 

vocal cords 

T2 Parapharyn- 22-4 cm 22-4 cm 22-4 cm >1 area of Extends to Extends to 
geal and/or invasion in supraglottis vocal cord(s) 
extension? invades >1 adjacent and/or with normal or 

subsite of subsite of subglottis, impaired 
hypopharynx supraglottis and/or mobility 
oran or glottis with 
adjacent or region impaired 
site and outside vocal cord 
without supraglottis mobility 
fixation of without 
hemilarynx fixation of 
the larynx 

1E Involves >4 cm >4 cm or >4 cm or Limited to Limited to Limited to 
bony extension fixation of larynx with larynx with larynx with 
structures of to lingual hemilarynx vocal cord vocal cord vocal cord 
skull base surface of or fixation fixation fixation 
and/or epiglottis extension and/or and/or 
paranasal to invades invasion of 
sinuses esophagus any of the paraglottic 

following: space, 
postcricoid and/or 
area, inner 
preepiglottic cortex of 
space, thyroid 
paraglottic cartilage 
space, 

and/or 

inner 

cortex of 

thyroid 

cartilage 

T4a T4 (no Moderately Moderately Moderately Moderately Moderately Moderately 
subcategories): advanced advanced advanced advanced advanced advanced 
Intracranial local local local local local local disease: 
extension disease”. disease: disease: disease: disease: invades 
and/or Lip: invades invades invades invades invades cricoid or 
involvement through larynx, thyroid/ through through thyroid 
of cranial cortical extrinsic cricoid thyroid outer cartilage 
nerves, bone, muscle of cartilage, cartilage cortex of and/or 
hypopharynx, inferior tongue, hyoid bone, and/or thyroid invades 
orbit, or with alveolar medial thyroid invades cartilage tissues 
extension to nerve, floor pterygoid, gland, or tissues and/or beyond larynx 
infratemporal of mouth, hard central beyond invades 
fossa/ or skin of palate, or compartment larynx tissues 
masticator face; Oral mandible® soft tissue? beyond 
space cavity: larynx 

invades 
adjacent 
structures 
only 

T4b n/a Very Very Very Very Very Very 

advanced advanced advanced advanced advanced advanced 
local local local local local local disease: 
disease: disease: disease: disease: disease: invades 
invades invades invades invades invades prevertebral 
masticator lateral prevertebral prevertebral prevertebral space, 
space, pterygoid fascia, space, space, encases 
pterygoid muscle, encases encases encases carotid artery, 
plates, or pterygoid carotid carotid carotid or invades 
skull base plates, artery, or artery, or artery, or mediastinal 
and/or lateral involves invades invades structures 
encases nasophar- mediastinal mediastinal mediastinal 
internal ynx, or structures structures structures 
carotid skull base 
artery or encases 

carotid 


artery 


TABLE 59. AJCC TNM Staging System for Head and Neck Cancer 


Stage Anatomic Sites 
Naso- Lip and Oro- Hypo- Supra- Glottis Subglottis 
pharynx Oral pharynx pharynx glottis 
Cavity 


Regional Lymph Nodes (N)* 


Ni Unilateral Single ipsilateral node <3 cm 
metastasis in 
cervical 
lymph 
node(s), 
<6 cm, above 
supraclavicular 
fossa, and/or 
unilateral or 
bilateral, 
retropharyn- 
geal lymph 


nodes, <6 cm‘ 


N2a N2 (not Single ipsilateral node >3 cm and <6 cm 
divided into 
subcategories): 
Bilateral 
metastasis in 
cervical lymph 
node(s), 
<6 cm, above 
supraclavicular 
fossaf 


N2b n/a Multiple ipsilateral nodes, none >6 cm 
N2c n/a Bilateral or contralateral nodes, none >6 cm 


N3 Metastasis in One or more nodes >6 cm 
a lymph 
node(s)f 
>6 cm (N3a) 
and/or to 
supraclavicular 
fossa (N3b)"9 


Distant Metastasis (M) 


MO No distant No distant metastasis 
metastasis 

M1 Distant Distant metastasis 
metastasis 


Anatomic Stage/Prognostic Groups 


Stage T1NOMO T1NOMO 

I 

Stage T2NOMO or T2NOMO 

II T1-2N1MO 

Stage T1-2N2M0 or T3NOMO or T1-3N1MO 

Ill T3N0-2M0 

Stage T4N0-2M0 T4aN0-2M0 or T1-3N2M0 
IVA 

Stage Any T,N3,MO Any T, N3, MO or T4b, any N, MO 
IVB 

Stage Any T, any N, Any T, any N, M1 

IVC Mi 


AJCC = American Joint Committee on Cancer; n/a = not applicable. 
*Parapharyngeal extension denotes posterolateral infiltration of tumor. 
Superficial erosion alone of bone/tooth socket by gingival primary is not sufficient to classify a tumor as T4. 


“Mucosal extension to lingual surface of epiglottis from primary tumors of the base of the tongue and vallecula does not constitute 
invasion of larynx. 


‘Central compartment soft tissue includes prelaryngeal strap muscles and subcutaneous fat. 
For hypopharynx, metastases at level VII are considered regional lymph node metastases. 
fMidline nodes are considered ipsilateral nodes. 


SSupraclavicular zone or fossa is relevant to the staging of nasopharyngeal carcinoma and is the triangular region originally 
described by Ho. It is defined by three points: (1) the superior margin of the sternal end of the clavicle, (2) the superior margin of 
the lateral end of the clavicle, (3) the point where the neck meets the shoulder. Note that this would include caudal portions of 
levels IV and VB. All cases with lymph nodes (whole or part) in the fossa are considered N3b. 

With kind permission from Springer Science+Business Media: Edge SB, Byrd DR, Compton CC, Fritz AG, Greene F, Trotti A, eds. 
AJCC Cancer Staging Manual. 7th Ed. New York, NY: Springer; 2010. 
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TABLE 60. Prostate Cancer Risk Stratification 


Risk Category Definition 


Very Low Stage Tic, serum PSA <10 ng/mL (10 ug/L), Gleason score 
<6, fewer than 3 biopsy cores positive, <50% cancer in 
each core, PSA density <0.15 ng/mL/g. 


Low T1-T2a, Gleason score <6, PSA <10 ng/mL (10 ug/L). 

Intermediate T2b-T2c OR Gleason score 7 OR PSA 10-20 ng/mL (10-20 
g/L) 

High T3a OR Gleason score 8-10 OR PSA >20 ng/mL (20 ug/L) 

Very High T3b-T4, primary Gleason pattern 5, >4 cores with Gleason 
score 8-10. 


PSA = prostate-specific antigen. 


Adapted with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Prostate Cancer V.1.2015. 
© National Comprehensive Cancer Network, Inc 2014. All rights reserved. Accessed January 16, 2015. To view the most recent 
and complete version of the guideline, go online to NCCN.org. NATIONAL COMPREHENSIVE CANCER NETWORK®, NCCN®, NCCN 
GUIDELINES®, and all other NCCN Content are trademarks owned by the National Comprehensive Cancer Network, Inc. 
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Figure 16. Ann Arbor Staging System for Hodgkin and non-Hodgkin lymphoma. 


Stage II Stage Ill Stage IV 


Stage | 


= Involvement of single 
lymph node region; or 


= Involvement of 22 lymph 
node regions on same 
side of diaphragm 


= Involvement of lymph 
node regions on both 
sides of diaphragm 


= Disseminated (multifocal) 
extralymphatic disease 
involving one or more 
organs (e.g., liver, bone, 
marrow, lung, skin), 
+/- associated lymph 
node involvement; or 


= Involvement of single 
extralymphatic site 
(stage IE) 


= May include localized 
extralymphatic 
involvement on same 
side of diaphragm 
(stage IIE) 


= May include involvement 
of spleen (stage IIIS) 
or localized extranodal 
disease (stage IIIE) or 
both (IIIE+S) 


For Hodgkin lymphoma: 

1 

" Disease limited to upper 
abdomen — spleen, 


splenic hilar, celiac, 
or portahepatic nodes 


1112 
= Disease limited to lower 


abdomen — periaortic, 
pelvic or inguinal nodes 


= Isolated extralymphatic 
disease with distant 

(nonregional) lymph 

node involvement 


Reprinted with permission from DeVita, VT, Lawrence TS, Rosenberg SA. DeVita, Hellman, and Rosenberg’s Cancer: Principles & Practice 
of Oncology. 9th Ed. Philadelphia, PA: Lippincott Williams & Wilkins; 2011. 
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Figure 17. Hairy cell leukemia depicted by a peripheral blood smear showing atypical 
lymphocytes with thread-like cytoplasmic projections from the cell surface. 
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TABLE 61. Cancer Treatment-Related Toxicities 


Chemotherapy Toxicities 


Representative Chemotherapeutic Agents 


Myelosuppression 
Emesis 

Diarrhea 

Alopecia 
Stomatitis 


Vesicant (blistering) 


Peripheral neuropathy 


Pulmonary toxicity 
Kidney toxicity 
Cardiac toxicity 
Gonadal toxicity 


Carcinogenicity 


Most cytotoxic drugs 

Cisplatin, doxorubicin, cyclophosphamide 
5-FU, capecitabine, irinotecan 
Doxorubicin, paclitaxel, cyclophosphamide 
Doxorubicin, methotrexate 

Doxorubicin, mitomycin 

Paclitaxel, docetaxel, cisplatin, vincristine 
Bleomycin, mitomycin 

Cisplatin, ifosfamide 

Doxorubicin 

Alkylating agents (e.g., cyclophosphamide) 


Alkylating agents, etoposide, and doxorubicin (AML), 
cyclophosphamide (bladder cancer), tamoxifen (endometrial 
cancer) 


Hormonal Agent Toxicities 


Osteopenia 


Thrombosis 


Anastrozole, letrozole, exemestane 


Tamoxifen 


Biologicals and Targeted Therapy Toxicities 


Infusion reactions 


Rituximab, trastuzumab, bevacizumab 


Rash Cetuximab, erlotinib 

Fatigue Sorafenib, sunitinib 

Thrombosis/bleeding Bevacizumab 

Reactivation of viral diseases Rituximab (hepatitis B), alemtuzumab (cytomegalovirus) 
Reversible posterior leukoencephalopathy Rituximab 

Immune-related enterocolitis Ipilimumab 

Cardiac toxicity Trastuzumab 

Skin cancers Vemurafenib 


5-FU = 5-fluorouracil; AML = acute myeloid leukemia. 
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An FEV,/FVC ratio of less than 70% on spirometry is consistent with airflow obstruction. 


Bronchial challenge testing with a controlled stimulus is helpful in patients with dyspnea or cough of uncertain 


cause when spirometry results are normal. 


Low-dose chest CT utilizes a lower total radiation dose than standard chest CT and remains as effective for lung 


cancer screening and imaging lung nodules and lung parenchyma. 


Fiberoptic bronchoscopy is an endoscopic technique that allows for the visualization of the tracheobronchial lumen 
and sampling of suspected areas of disease, including the endobronchial mucosa, lung parenchyma, and accessible 
lymph nodes. 


Asthma affects approximately 8% of the population in the United States. 


Exposures to indoor environmental allergens, environmental tobacco smoke, and viruses can predispose individuals 


to asthma. 


Patients with asthma classically present with episodic symptoms of cough, chest tightness, shortness of breath, 


and wheezing. 


If symptoms occur only a few times per week, exercise induced bronchospasm can be managed with inhaled 
short-acting B,-agonists (such as albuterol) given 5 to 20 minutes prior to exercise; this therapy can be protective 
for 2 to 4 hours. 


Approximately 10% of workers exposed to known sensitizing agents have asthma; farmers, factory workers, 


and hairdressers, among others, are at risk. 


Vocal cord dysfunction, characterized by (1) mid-chest tightness with exposure to triggers, (2) difficulty breathing 
in, and (3) partial response to asthma medications is often misdiagnosed as severe asthma resulting in unnecessary 
intubations and high health care utilization. 


In patients with asthma, short-acting B,-agonists (albuterol, salbutamol) help relieve the acute symptoms of chest 
tightness, wheeze, shortness of breath, and cough but do not treat or improve the underlying problem of airway 


inflammation. 


Inhaled glucocorticoids are the mainstay of asthma treatment; they have been shown to improve and control 


symptoms, reduce exacerbations, and improve lung function. 


Comprehensive asthma care strategies include avoidance of triggers with allergen management (mold abatement, 
pest control, air filters), reduced exposure to environmental tobacco smoke, and a healthy diet and exercise program. 


Patients are considered to have severe refractory asthma if they have multiple exacerbations per year, a need for 
high-dose inhaled or oral glucocorticoids, an inability to step down therapy without compromising asthma control, 
or a history of multiple hospitalizations or intubations. 


Inhaled glucocorticoids are considered safe for asthma therapy during pregnancy, and abundant long-term safety 


evidence exists for budesonide. 


Smoking cessation is the single most clinically efficacious and cost-effective way to prevent COPD, to slow progression 
of established disease, and to improve survival. 


Highlights Pg 2 


e Patients with COPD have a high frequency of comorbid conditions (such as cardiovascular disease, weight loss, 
muscle wasting, weakness, and osteopenia) that adversely affect prognosis and significantly contribute to morbidity 


and mortality. 
e Screening for COPD with spirometry should not be performed in asymptomatic patients. 


e Monitoring of patients with COPD includes ongoing review of symptoms, evaluation for complications of COPD, 


and assessment of frequency and severity of exacerbations, if present. 


e Bronchodilators are the mainstay of therapy in COPD; all patients with COPD using long-acting bronchodilators 


should also have a short-acting bronchodilator available for rescue use. 
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Figure 1. Top left panel: Flow-volume loop demonstrating normal spirometry, 


Expiratory Expiratory 
Flow Flow 
Inspiratory Inspiratory 
Flow Flow 
Volume Volume 
----- = After bronchodilator -----= After bronchodilator 
Expiratory Expiratory 
Flow Flow 
Inspiratory Inspiratory 
Flow Flow 
Volume Volume 


se SS = After bronchodilator 


with similar maximum inspiratory and expiratory flows; no significant change is seen after bronchodilator administration. Top right 
panel: Flow-volume loop demonstrating asthma, with a reduction in peak expiratory flow and concave curvature for the expiratory limb 
while the inspiratory limb remains normal; improvement is seen in expiratory flows (particularly the increase in peak flow) after bron- 
chodilator administration. Bottom left panel: Flow-volume loop demonstrating COPD, with a significant reduction in peak expiratory flow 
and concave appearance of the expiratory limb; no significant change is seen after bronchodilator administration. Bottom right panel: 
Flow-volume loop demonstrating fixed obstruction/tracheal stenosis, with flattening of the peak inspiratory and expiratory flows. 
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Figure 2. Posteroanterior and lateral chest radiographs showing normal cardiopulmonary 


and skeletal structures. 
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Table 1. Comparison of Radiation Exposure of Chest Imaging Techniques 


Imaging Modality Equivalent Daytime Radiation Equivalent Number of Chest 
Radiographs 

PA/lateral radiograph 10 days N/A 

Routine CT 3 years 400 

HRCT 89 days 43 

CTPA 4.3 years 750 

Low-dose CT 68 days 33 

FDG-PET/CT 5.4 years 809 


CTPA = CT pulmonary angiogram; FDG = fluorodeoxyglucose; HRCT = high-resolution CT; N/A = not applicable; PA = 
posteroanterior. 
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Figure 3. A right lower lobe lobulated nodule was identified on an unenhanced chest CT 


(left panel). A high metabolic rate was confirmed on PET/CT (right panel) and the patient was subsequently diagnosed with 
adenocarcinoma of the lung. 
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Table 2. Bronchoscopic Diagnostic Procedures 


Technique Description Examples of Indications 
Airway inspection Visualization of the tracheobronchial Hemoptysis 
tree to the level of segmental airways Localized wheeze 


Persistent atelectasis 
Diagnosis of tracheobronchomalacia 


Bronchial washings Samples from large airways Diagnosis of infections 
Cell counts in diagnosis of parenchymal 
lung disease 
Bronchoalveolar lavage Samples from small bronchi and Diagnosis of infections 
alveoli Cell counts in diagnosis of parenchymal 
lung disease 
Bronchial brushings Brushings of the endobronchial Endobronchial lesions 
mucosa for cells 
Endobronchial biopsy Biopsy of the lumen of the airway Endobronchial mass or nodules 
Transbronchial lung biopsy Biopsy of the parenchyma Diffuse lung disease 


Persistent infiltrates 
Posttransplant rejection 


Transbronchial needle aspiration Aspiration of a lymph node or mass Lymphadenopathy 
adjacent to the airway Pulmonary mass 


Mediastinal mass 


Endobronchial ultrasound Use of an ultrasound probe at the Lymphadenopathy 
distal end of the bronchoscope Pulmonary mass 
Electromagnetic navigation Images from a recent CT are used to Pulmonary mass or nodule 


create a 3D model of the patient’s 
airways. During the bronchoscopy, 
the patient’s airways are “linked” with 
the 3D model whenever the 
bronchoscope reaches a locatable 
anatomic landmark. An 
electromagnetic guidance system at 
the bronchoscope is then used to 
create a map of the airways and 
guide the physician to the area of 
interest. 


3D = three-dimensional. 
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Table 3. Common Indications for Diagnostic Bronchoscopy 


Indication 


Comments 


Hemoptysis 


Stridor or localized wheeze 


Pulmonary infections 


Diagnosis and/or staging of bronchogenic carcinoma 


Diagnosis of pulmonary metastases 


Evaluation of a pulmonary nodule 


Persistent pulmonary infiltrate 


Mucus plugging 


Foreign-body aspiration 


Diffuse parenchymal lung disease 


Patients with active hemoptysis without an obvious 
explanation warrant an airway inspection via 
bronchoscopy and chest imaging. Bronchoscopy may be 
useful in localizing an active bleeding source as well as 
for treatment of endobronchial abnormalities causing 
bleeding. However, bronchoscopy is not indicated for all 
patients presenting with hemoptysis from known causes, 
including respiratory infection or heart failure 
exacerbation. 


Bronchoscopy can identify the location of airway 
obstruction and may also treat the underlying cause (for 
example, removal of a foreign body or balloon dilation of 
a stricture). 


Bronchoscopy can provide microbiologic data in patients 
who have respiratory infections of diverse causes. Most 
pulmonary infections do not require bronchoscopy for 
diagnosis, especially if the patient is otherwise healthy 
and is improving with therapy. However, bronchoscopy 
should be considered for all patients with a pulmonary 
infection who are immunocompromised and do not 
respond to empiric treatment. These patients commonly 
have opportunistic infections including Pneumocystis 
jivorecii pneumonia and fungal infections. 


Bronchoscopic biopsy of lung nodules and masses 
coupled with lymph node aspiration can help diagnose 
and stage lung cancers. 


Diagnosis of metastatic disease may be made by 
bronchoscopy and biopsy in patients presenting with 
new pulmonary nodules in the setting of a known 
primary cancer. 


Diagnostic specimens can be obtained via bronchoscopic 
biopsy for tissue diagnosis. 


Patients with a persistent pulmonary infiltrate may 
benefit from bronchoscopy to diagnose or exclude 
noninfectious causes of pulmonary infiltrates, such as 
eosinophilic lung disease, cryptogenic organizing 
pneumonia, and cancer. 


When mucus plugging is severe enough to cause 
atelectasis and interfere with oxygenation or ventilation, 
bronchoscopy may evacuate the mucus plug. 


Bronchoscopy is the intervention of choice to extract 
foreign bodies wedged in airways. 


Surgical lung biopsy is the diagnostic method of choice 
for most patients with diffuse parenchymal/interstitial 
lung diseases. However, selected diseases, including 
sarcoidosis, are diagnosed with a high degree of 
accuracy via bronchoscopic techniques, which may 
obviate the need for a more invasive surgical biopsy. 
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Figure 4. Airway tissue in a patient with severe asthma demonstrating sub-basement 


nea os eS i i t; — ° rà tia 
membrane thickening (red arrows), disruption of elastic fibers (blue arrows), and infiltration with inflammatory cells and filling of the 
airway lumen with mucus and inflammatory cells (green arrows). 
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Table 4. Differential Diagnosis of Asthma 


Condition Characteristics 


COPD Airway obstruction is less reversible; typically seen in older 
patients with smoking history 


Vocal cord dysfunction Abrupt onset and end of symptoms; monophonic wheeze; 
more common in younger patients; confirm with 
laryngoscopy or flow-volume loop 


Heart failure Dyspnea and often wheezing; crackles on auscultation; 
limited response to asthma therapy; cardiomegaly; edema; 
elevated BNP; other features of heart failure 


Bronchiectasis Cough productive of large amount of purulent sputum; 
rhonchi and crackles are common; may have wheezing and 
clubbing; confirmed by CT imaging 


Allergic bronchopulmonary aspergillosis Recurrent infiltrates on chest radiograph; eosinophilia; 
positive skin testing to Aspergillus antigens, high IgE levels, 
positive to Aspergillus, frequent need for glucocorticoid 
treatment 


Cystic fibrosis Cough productive of large amount of purulent sputum; 
rhonchi and crackles are common; prominent clubbing; may 
have wheezing. GI symptoms due to pancreatic insufficiency 
with possible sinus diseases are common, but recurrent 
respiratory tract infections may be present without GI or 
other systemic involvement. 


Mechanical obstruction More localized wheezing; if central in location, flow-volume 
loop may provide a clue 

Eosinophilic granulomatosis with polyangiitis (formerly Autoimmune small-vessel vasculitis presents with peripheral 

known as Churg-Strauss syndrome) eosinophilia, lung symptoms similar to asthma; skin 


changes such as purpura and sensory or motor neuropathy 
are other systemic symptoms; + ANCA in 40%-60% 
patients, mostly p-ANCA 


ANCA = antineutrophil cytoplasmic antibodies; BNP = B-type natriuretic peptide; GI = gastrointestinal; p-ANCA = perinuclear 
antineutrophil cytoplasmic antibodies. 
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Figure 5. Flow-volume loops showing maximum inspiratory and expiratory flow-volume 


Expiration 


Flow 


Inspiration 


Volume 


Flow 


Inspiration 


Volume 


relationships in a patient with vocal cord dysfunction during asymptomatic (/eft) and symptomatic (right) periods. Note also the marked 
adduction of the vocal cords with severe reduction of the glottic aperture during a symptomatic period of airway obstruction (right). 
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Table 5. Classification of Asthma Severity 


Components of Intermittent Persistent 
Severity 
Mild Moderate Severe 
Impairment? 
Symptoms <2 days/week >2 days/week but Daily Throughout the day 
not daily 
Nighttime <2 x/month 3-4 x/month >1 x/week but not Often 7 x/week 
awakenings nightly 
SABA use for <2 days/week >2 days/week but Daily Several times a day 
symptom control not more than 1 x/d 
(not prevention of 
EIB) 
Interference with None Minor limitation Some limitation Extremely limited 
normal activity 
Lung function Normal FEV; FEV; 280% of FEV, 260% but FEV, <60% of 
between predicted <80% of predicted predicted 
exacerbations FEV,/FVC normal FEV,/FVC reduced FEV,/FVC reduced 
FEV, 280% of <5% >5% 
predicted 
FEV,/FVC normal 
Risk 
Exacerbations 0-1/year >2/year >2/year >2/year 


(consider frequency 
and severity)>° 


Recommended step Step 1 Step 2 Step 3; consider Step 4 or 5; consider 
for initiating short courses of short courses of 
treatment (see systemic systemic 

Figure 6 for glucocorticoids glucocorticoids 


treatment steps)@ 


EIB = exercise-induced bronchospasm; SABA = short-acting B2-agonist. 

*Normal FEV,/FVC ratio: 8-19 years old, 85%; 20-39 years old, 80%; 40-59 years old, 75%; 60-80 years old, 70%. 
>Frequency and severity may fluctuate over time for patients in any severity category. 

‘Relative annual risk for exacerbations may be related to FEV,. 

dIn 2 to 6 weeks, evaluate the level of asthma control that is achieved and adjust therapy accordingly. 


Source: National Heart, Lung, and Blood Institute; National Institutes of Health; U.S. Department of Health and Human Services. 
National Asthma Education and Prevention Program. Expert Panel Report 3 (EPR-3): Guidelines for the Diagnosis and Management 
of Asthma. http://www.nhlbi.nih.gov/files/docs/guidelines/asthsumm.pdf. Published 2007. Accessed June 15, 2015. 
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Figure 6. Stepwise approach to asthma therapy. 


Intermittent Persistent asthma: Daily medication 
n SR en Consult with asthma specialist if step 4 care or higher is required 
Clute Consider consultation at step 3 
Step 6 A 
Step up if 
Preferred: needed 
Step 5 High-dose IG A 
+ LABA + oral (first check 
Preferred: glucocorticoid adherence, 
Step 4 High-dose environmental 
IG + LABA AND control, and 
Step 3 Preferred: comorbid 
Medium-dose AND Consider conditions) 
Preferred: IG + LABA omalizumab for 
Low-dose IG Consider patients who 
Step 2 + LABA Alternative: omalizumab for have allergies 
Medium-dose patients who Assess 
Preferred: OR IG + LTRA, have allergies onra] 
Low-dose IG theophylline, 
Step 1 Medium-dose IG or zileuton 
Alternative: 
Preferred: Cromolyn, LTRA, Alternative: 
SABA PRN nedocromil, or Low-dose 
theophylline IG + LTRA, R 
theophylline, Step down if 
or zileuton possible 
(and asthma is 
well controlled 
Each step: Patient education, environmental control, and management of comorbidities Ak e ) 
montns, 
Steps 2-4: Consider subcutaneous allergen immunotherapy for patients who have allergic asthma 
Quick relief medication for all patients: 
= SABA as needed for symptoms. Intensity of treatment depends on severity of symptoms: up to 3 treatments at 
20-minute intervals as needed. Short course of oral systemic glucocorticoid may be needed. 
= Use of SABA >2 days a week for symptom relief (not prevention of EIB) generally indicates inadequate control and 
the need to step up treatment. 
EIB = exercise-induced bronchospasm; IG = inhaled glucocorticoids; LABA = long-acting B,-agonist; LTRA = leukotriene receptor 
antagonist; PRN = as needed; SABA = short-acting B,-agonist. 
Source: National Heart, Lung, and Blood Institute; National Institutes of Health; U.S. Department of Health and Human Services. 


National Asthma Education and Prevention Program. Expert Panel Report 3 (EPR-3): Guidelines for the Diagnosis and Management of 
Asthma. http://www. nhibi.nih.gov/files/docs/quidelines/asthsumm.pdf. Published 2007. Accessed June 15, 2015. 
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Table 6. Modified Medical Research Council (mMRC) Questionnaire for Assessing 
Severity of Breathlessness 


Score Description of Dyspnea Severity 
0 I get breathless only with strenuous exercise None 
1 I get short of breath when hurrying on level ground or Mild 


walking up a slight hill 


2 On level ground, I walk slower than other people my age Moderate 
because of breathlessness, or I have to stop for breath 
when walking at my own pace 


3 I stop for breath after walking approximately 100 yards or Severe 
after a few minutes on level ground 

4 I am too breathless to leave the house, or breathless when Very severe 
dressing 


Data from the Global Strategy for Diagnosis, Management and Prevention of COPD 2015, © Global Initiative for Chronic 
Obstructive Lung Disease (GOLD), all rights reserved. Available from http://www.goldcopd.org. 
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Table 7. Classification of COPD Severity by Spirometry (In Patients with FEV:/FVC 
<70%) 


Category Severity Spirometry 

GOLD 1 Mild FEV, 280% of predicted 

GOLD 2 Moderate 50% < FEV; < 80% of predicted 
GOLD 3 Severe 30% < FEV; < 50% of predicted 
GOLD 4 Very severe FEV, <30% of predicted 


Data from the Global Strategy for Diagnosis, Management and Prevention of COPD 2015, © Global Initiative for Chronic 
Obstructive Lung Disease (GOLD), all rights reserved. Available from http://www.goldcopd.org. 
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Table 8. GOLD Model for Classifying Severity of Disease in COPD 


Patient Characteristics Spirometric Exacerbations CAT mMRC 

Category Classification? Per Year Score Score 

A Low risk, fewer GOLD 1-2 <1 <10 0-1 
symptoms 

B Low risk, more GOLD 1-2 si 210 22 
symptoms 

C High risk, fewer GOLD 3-4 22 <10 0-1 
symptoms 

D High risk, more GOLD 3-4 22/21 with hospital 210 22 
symptoms admission 


CAT = COPD Assessment Test; mMRC = Modified Medical Research Council. 
aSee Table 7 for definitions of spirometric classifications. 


Data from the Global Strategy for Diagnosis, Management and Prevention of COPD 2015, © Global Initiative for Chronic 
Obstructive Lung Disease (GOLD), all rights reserved. Available from http://www.goldcopd.org. 
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Table 9. Criteria for Potential Referral of Patients with COPD to a Pulmonary Specialist 


Diagnosis of COPD at <40 years of age 

Frequent exacerbations (22/year) despite adequate treatment 

Rapid disease course (decline in FEV;, progressive dyspnea, decreased exercise tolerance, unintentional weight loss) 
Severe COPD (FEV, <50% of predicted) despite optimal treatment 

Need for oxygen therapy 

Onset of a comorbid condition (especially cardiovascular disease or event) 
Diagnostic uncertainty (for example, coexisting COPD and asthma) 

Symptoms disproportionate to severity of airflow obstruction 

Confirmed or suspected a,-antitrypsin deficiency 

Patient request for a second opinion 

Patient is a potential candidate for lung transplant or lung-volume reduction surgery 


Patient has very severe disease and requires elective surgery that may impair respiratory function 


Source: Littner MR. In the clinic. Chronic obstructive pulmonary disease. Ann Intern Med. 2011 Apr 5;154(7):ITC4-1-ITC4-15. 
[PMID: 21464346] 
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Table 10. Initial Pharmacologic Management of COPD? 


Patient Recommended First Alternative Choice Other Possible 
Category” Choice Treatments‘ 
A Short-acting anticholinergic PRN Long-acting anticholinergic Theophylline 
or or 
Short-acting B2-agonist PRN Long-acting B2-agonist 
or 
Short-acting B2-agonist and 
Short-acting anticholinergic 
B Long-acting anticholinergic Long-acting anticholinergic and Short-acting B2-agonist 
or Long-acting B2-agonist and/or 
Long-acting B2-agonist Short-acting anticholinergic 
or 
Theophylline 
ic Inhaled glucocorticoid + Long-acting anticholinergic and Short-acting B2-agonist 
Long-acting B2-agonist Long-acting B2-agonist and/or 
or or Short-acting anticholinergic 
Long-acting anticholinergic Long-acting anticholinergic and or 
Phosphodiesterase-4 inhibitor Theophylline 
or 
Long-acting B2-agonist and 
Phosphodiesterase-4 inhibitor 
D Inhaled glucocorticoid + Inhaled glucocorticoid + N-acetylcysteine 


PRN = as needed. 


*Medications in each box are listed in alphabetical order, not necessarily in order of preference. 


Long-acting B2-agonist 
and/or 
Long-acting anticholinergic 


ÞSee Table 8 for definitions of patient categories. 


“Medications in this column can be used alone or in combination with other options in the Recommended First Choice and 
Alternative Choice columns. 


Data from the Global Strategy for Diagnosis, Management and Prevention of COPD 2015, © Global Initiative for Chronic 


Obstructive Lung Disease (GOLD), all rights reserved. Available from http://www.goldcopd.org. 


Long-acting B2-agonist and 
Long-acting anticholinergic 

or 

Inhaled glucocorticoid + 
Long-acting B2-agonist and 
Phosphodiesterase-4 inhibitor 
or 

Long-acting anticholinergic and 
Long-acting B2-agonist 

or 


Long-acting anticholinergic and 
Phosphodiesterase-4 inhibitor 
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or 

Short-acting B2-agonist 
and/or 

Short-acting anticholinergic 
or 

Theophylline 


Table 11. ACP, ACCP, ATS, and ERS Treatment Recommendations for Patients with 
Symptomatic, Stable COPD 


Degree of Airflow Recommendation Strength of 

Obstruction Recommendation/ Quality of 
Evidence 

FEV, 60%-80% of predicted Inhaled bronchodilators Weak/Low 

FEV, <60% of predicted Monotherapy with either a long-acting Strong/Moderate 


inhaled anticholinergic or a long- 
acting B2-agonist® 


Combination therapy (long-acting Weak/Moderate 

inhaled anticholinergics, long-acting 

B.-agonists, or inhaled 

glucocorticoids) 

FEV, <50%° of predicted Pulmonary rehabilitation‘ Strong/Moderate 
eed 

ACP = American College of Physicians; ACCP = American College of Chest Physicians; ATS = American Thoracic Society; ERS = 
European Respiratory Society. 
*Choice of specific monotherapy should be based on patient preference, cost, and adverse effect profile. 
Clinicians should consider pulmonary rehabilitation for symptomatic or exercise-limited patients with an FEV; >50% of predicted 
(weak recommendation/moderate evidence). 
‘In addition to pharmacologic therapy. 
Source: Qaseem A, Wilt TJ, Weinberger SE, et al; American College of Physicians; American College of Chest Physicians; American 
Thoracic Society; European Respiratory Society. Diagnosis and management of stable chronic obstructive pulmonary disease: a 
clinical practice guideline update from the American College of Physicians, American College of Chest Physicians, American Thoracic 
Society, and European Respiratory Society. Ann Intern Med. 2011 Aug 2;155(3):179-91. [PMID: 21810710] 
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Table 12. Drug Treatment for COPD 


Agent 
Bronchodilators 


Inhaled short-acting B2-agonists 
(albuterol, fenoterol, levalbuterol, 
metaproterenol, pirbuterol, 
terbutaline) 


Inhaled short-acting anticholinergic 
agents (ipratropium) 


Inhaled long-acting anticholinergic 
agents (tiotropium, aclidinium, 
umeclidinium, glycopyrronium) 


Inhaled long-acting B2-agonists 
(salmeterol, formoterol, arformoterol, 
indacaterol, olodaterol) 


Methylxanthines (theophylline, 
aminophylline; sustained and short- 
acting) 


Oral B2-agonists (albuterol, 
metaproterenol, terbutaline) 


Side Effects 


Tachycardia and hypokalemia (usually 
dose dependent), but generally well 
tolerated by most patients 


Dry mouth, mydriasis on contact with 
eye, tachycardia, tremors, rarely 
acute narrow angle glaucoma; this 
drug class has been shown to be safe 
in a wide range of doses and clinical 
settings 


Dry mouth, mydriasis on contact with 
eye, tachycardia, tremors, rarely 
acute narrow angle glaucoma 


Sympathomimetic symptoms such as 
tremor and tachycardia; overdose can 
be fatal 


Tachycardia, nausea, vomiting, 
disturbed pulmonary function, and 
disturbed sleep; narrow therapeutic 
index; overdose can be fatal with 
seizures and arrhythmias 


Sympathomimetic symptoms such as 
tremor and tachycardia 


Oral Phosophodiesterase-4 Inhibitor 


Roflumilast 


Anti-inflammatory Agents 


Inhaled glucocorticoids (fluticasone, 
budesonide, mometasone, ciclesonide, 
beclomethasone) 


Oral glucocorticoids (prednisone, 
prednisolone) 


Diarrhea, nausea, backache, 
decreased appetite, dizziness 


Dysphonia, skin bruising, oral 
candidiasis, rarely side effects of oral 
glucocorticoids (see below) 


Skin bruising, adrenal suppression, 
glaucoma, osteoporosis, diabetes 
mellitus, systemic hypertension, 
pneumonia, cataracts, opportunistic 
infection, insomnia, mood disturbance 


Notes 


Generally used as needed for mild 
disease with few symptoms 


Not to be used with tiotropium; 
generally used as needed for mild 
disease with few symptoms; avoid 
using both short- and long-acting 
anticholinergics 


Not to be used with ipratropium; use 
when short-acting bronchodilators 
provide insufficient control of 
symptoms for patients with an FEV, 
<60% of predicted 


Use as maintenance therapy when 
short-acting bronchodilators provide 
insufficient control of symptoms for 
patients with an FEV; <60% of 
predicted; not intended to be used for 
treatment of exacerbations of COPD or 
acute bronchospasm 


Used as maintenance therapy; 
generally use only after long-acting 
bronchodilator treatment to provide 
additional symptomatic relief of 
exacerbations; may also improve 
respiratory muscle function 


Used as maintenance therapy; rarely 
used because of side effects but may 
be beneficial for patients who cannot 
use inhalers 


Used to reduce risk for exacerbations 
in patients with severe COPD (blood 
levels not required) with chronic 
bronchitis and history of 
exacerbations; roflumilast should not 
be used with methylxanthines owing 
to potential toxicity; very expensive 
and should be used only in selected 
patients 


Most effective in patients with a 
history of frequent exacerbations and 
when used in conjunction with long- 
acting bronchodilators; not approved 
by the FDA for treatment for COPD 


Use for significant exacerbations of 
COPD with taper; avoid, if possible, in 
stable COPD to limit glucocorticoid 
toxicity; consider inhaled 
glucocorticoids to facilitate weaning of 
systemic glucocorticoids 


Table 12. Drug Treatment for COPD 


Agent Side Effects Notes 


Combination Agents 


Combined inhaled long-acting B2- Same/combined effects of both drug Fluticasone/salmeterol is approved by 
agonist and inhaled glucocorticoid in a classes the FDA as maintenance therapy and 
single inhaler (fluticasone/salmeterol, for prevention of exacerbations; 

budesonide/formoterol) budesonide/formoterol metered-dose 


inhaler is approved by the FDA as 
maintenance therapy; combinations 
are not to be used for treatment of 
acute bronchospasm 


Combined short-acting B2-agonist plus Same/combined effects of both drug Not to be used with tiotropium; 
anticholinergic in a single inhaler classes generally used as needed for mild 
(fenoterol/ipratropium, disease with few symptoms; avoid 
salbutamol/ipratropium) using both short- and long-acting 


anticholinergics; this combination 
therapy may be used for maintenance 
therapy only if patients have well- 
controlled disease on this combination 
treatment and do not require rescue 
therapy if/when expense is a 
determining factor 


Combined inhaled glucocorticoid and Same/combined effects of both drug Not to be used for treatment of acute 
ultra-long-acting B2-agonist in a single classes bronchospasm 

inhaler (fluticasone/vilanterol) 

Combined anticholinergic plus ultra- Same/combined effects of both drug Not to be used for treatment of acute 
long-acting B2-agonist in a single classes bronchospasm 


inhaler (umeclidinium/vilanterol) 
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Table 13. Eligibility Criteria for Lung Volume Reduction Surgery in Patients with COPD 


Severe COPD 

Remain symptomatic despite maximal pharmacologic therapy 

Completed pulmonary rehabilitation 

Evidence of bilateral predominant upper-lobe emphysema on CT scan 

Postbronchodilator total lung capacity of >100% and residual lung volume >150% of predicted 
Maximum FEV; >20% and <45% of predicted and DLCO 220% of predicted 

Ambient air arterial Pco2 <60 mm Hg (8.0 kPa) and arterial PO 245 mm Hg (6.0 kPa) 


Information from Global Initiative for Chronic Obstructive Lung Disease (GOLD), Global Strategy for the Diagnosis, Management, 
and Prevention of Chronic Obstructive Lung Disease. http://www.goldcopd.org/quidelines-global-strateqy-for-diagnosis- 
management.html. Updated 2015. Accessed July 1, 2015. 
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Table 14. Recommended Criteria for Lung Transplantation in Patients with COPD 


History of exacerbation associated with acute hypercapnia (arterial PCO. >50 mm Hg [6.7 kPa]) 
Pulmonary hypertension 

Cor pulmonale 

Pulmonary hypertension and cor pulmonale 


FEV, <20% of predicted with DLCO <20% of predicted or homogeneous distribution of emphysema 


Data from the Global Strategy for Diagnosis, Management and Prevention of COPD 2015, © Global Initiative for Chronic 
Obstructive Lung Disease (GOLD), all rights reserved. Available from http://www.goldcopd.org. 
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Table 15. Criteria for Assessment of COPD Exacerbations 


Medical History 


Severity of COPD based on degree of airflow limitation 
Duration of worsening or new symptoms 

Number of previous episodes (exacerbations/hospitalizations) 
Comorbidities 

Current treatment regimen 


Previous requirement for mechanical ventilation 


Signs/Degree of Severity 


Use of accessory respiratory muscles 
Paradoxical chest wall movements 
Worsening or new onset of central cyanosis 
Development of peripheral edema 
Hemodynamic instability 


Deteriorated mental status 


Data from the Global Strategy for Diagnosis, Management and Prevention of COPD 2015, © Global Initiative for Chronic 
Obstructive Lung Disease (GOLD), all rights reserved. Available from http://www.goldcopd.org. 
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Table 16. Criteria for Hospital Assessment of an Acute Exacerbation of COPD 


Marked increase in intensity of symptoms (such as sudden onset of resting dyspnea) 

Severe underlying COPD 

Onset of new physical signs (such as cyanosis, peripheral edema) 

An exacerbation that fails to respond to initial medical management 

Presence of high-risk comorbid conditions (such as heart failure or newly occurring arrhythmias) 
Frequent exacerbations 

Advanced age 

Patient inability to care for him- or herself 


Inadequate home care available 


Data from the Global Strategy for Diagnosis, Management and Prevention of COPD 2015, © Global Initiative for Chronic 
Obstructive Lung Disease (GOLD), all rights reserved. Available from http://www.goldcopd.org. 
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Table 17. Criteria for ICU Admission for an Acute Exacerbation of COPD 


Despite adequate, appropriate treatment (oxygen, noninvasive ventilation), the patient experiences: 
Persistent/worsening hypoxemia (arterial PO2 <40 mm Hg [5.3 kPa]), and/or 
Severe/worsening respiratory acidosis (pH <7.25) and requires endotracheal intubation with mechanical ventilation 
Severe dyspnea that responds inadequately to initial emergency therapy 
Changes in mental status (such as confusion, lethargy, coma) 


Hemodynamic instability with need for vasopressors 


Data from the Global Strategy for Diagnosis, Management and Prevention of COPD 2015, © Global Initiative for Chronic 
Obstructive Lung Disease (GOLD), all rights reserved. Available from http://www.goldcopd.org. 
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Table 18. Causes of Bronchiectasis 


Categories Causes 


Congenital Cystic fibrosis 
Primary ciliary dyskinesia 
Infections Typical and atypical mycobacterial infection 
Recurrent infection, postinfectious (viral, bacterial, fungal) 


Inhalation Recurrent aspiration 
Chronic hypersensitivity pneumonitis 
Smoke inhalation 
Traction (scarring) Usual and nonspecific interstitial pneumonias 
Asbestosis 
Radiation therapy 


Systemic inflammatory disorders Collagen vascular disease (rheumatoid arthritis, scleroderma, 
systemic lupus erythematosus) 
Sarcoidosis 

Local immunologic reactions Allergic bronchopulmonary aspergillosis 
Asthma 


Lung transplant rejection 


Autoimmune disease Rheumatoid arthritis 
Sjögren syndrome 


Connective tissue disease Tracheobronchomegaly (Mounier-Kuhn syndrome) 
Cartilage deficiency (Williams-Campbell syndrome) 
Marfan syndrome 


Immune deficiency Immunoglobulin deficiency 
HIV infection 


Job syndrome (elevated IgE, eczema, and recurrent 
respiratory infection) 


Agammaglobulinemia 
Common variable immune deficiency 
Secondary immunodeficiency (chronic lymphocytic leukemia, 
HIV) 
Inflammatory bowel disease Ulcerative colitis 
Crohn disease 


Obstruction Tumor 
Foreign body 
Lymphadenopathy 
Other a,-Antitrypsin deficiency 


Yellow nail syndrome (nail dystrophy, lymphedema, and 
pleural effusions) 


Young syndrome (azoospermia and recurrent sino-pulmonary 
infections due to ciliary dysfunction) 
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Table 19. Conditions Suggesting the Possible Diagnosis of Cystic Fibrosis in Adults 


Recurrent pancreatitis 

Male infertility 

Chronic sinusitis 

Severe nasal polyposis 

Nontuberculous mycobacterial infection 
Allergic bronchopulmonary aspergillosis 
Bronchiectasis 


Positive sputum culture for Burkholderia cepacia 
-EE 
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Table 20. Classification and Distinguishing Features of Select Forms of Diffuse 
Parenchymal Lung Disease 


Known Causes 


Drug induced Examples: amiodarone, methotrexate, nitrofurantoin, 
chemotherapeutic agents (see www.pneumotox.com for a 
complete listing) 


Smoking related “Smokers” respiratory bronchiolitis characterized by gradual 
onset of persistent cough and dyspnea. Radiograph shows 
ground-glass opacities and thickened interstitium. Smoking 
cessation improves prognosis. 


Desquamative interstitial pneumonitis and pulmonary 


Langerhans cell histiocytosis are other histopathologic patterns 
associated with smoking and DPLD. 


Radiation May occur 6 weeks to months following radiation therapy 

Chronic aspiration Aspiration is often subclinical and may exacerbate other forms 
of DPLD 

Pneumoconioses Asbestosis, silicosis, berylliosis 


Connective tissue diseases 


Rheumatoid arthritis May affect the pleura (pleuritis and pleural effusion), 
parenchyma, airways (bronchitis, bronchiectasis), and 
vasculature. The parenchymal disease can range from nodules 
to organizing pneumonia to usual interstitial pneumonitis. 


Systemic sclerosis Nonspecific interstitial pneumonia pathology is most common; 
may be exacerbated by aspiration due to esophageal 
involvement; antibody to Scl-70 or pulmonary hypertension 
portends a poor prognosis. Monitoring of diffusing capacity for 
early involvement is warranted. 


Polymyositis/dermatomyositis Many different types of histology; poor prognosis 

Other connective tissue diseases Varying degrees of lung involvement and pathology can be 
seen in other forms of connective tissue disease. 

Hypersensitivity pneumonitis Immune reaction to an inhaled low-molecular-weight antigen; 
may be acute, subacute, or chronic. Noncaseating granulomas 
are seen. 


Unknown Causes 


Idiopathic interstitial pneumonias 


Idiopathic pulmonary fibrosis Chronic, insidious onset of cough and dyspnea, usually ina 
patient aged >50 y. Usual interstitial pneumonia pathology 
(honeycombing, bibasilar infiltrates with fibrosis). Diagnosis of 


exclusion. 

Acute interstitial pneumonia Dense bilateral acute lung injury similar to acute respiratory 
distress syndrome; 50% mortality rate. 

Cryptogenic organizing pneumonia May be preceded by flu-like illness. Radiograph shows focal 
areas of consolidation that may migrate from one location to 
another. 

Sarcoidosis Variable clinical presentation, ranging from asymptomatic to 


multiorgan involvement. Stage 1: hilar lymphadenopathy. 
Stage 2: hilar lymphadenopathy plus interstitial lung disease. 
Stage 3: interstitial lung disease. Stage 4: fibrosis. 
Noncaseating granulomas are hallmarks. 


Rare DPLD with Well-Defined Features 


Lymphangioleiomyomatosis Affects women in their 30s and 40s. Associated with 
spontaneous pneumothorax and chylous effusions. Chest CT 
shows cystic disease. 


Chronic eosinophilic pneumonia Chest radiograph shows “radiographic negative” heart failure, 
with peripheral alveolar infiltrates predominating. Other 
findings may include peripheral blood eosinophilia and 
eosinophilia on bronchoalveolar lavage. 


Pulmonary alveolar proteinosis Median age of 39 years, and males predominate among 
smokers but not in nonsmokers. Diagnosed via bronchoalveolar 
lavage, which shows abundant protein in the airspaces. Chest 
CT shows “crazy paving” pattern. 


DPLD = diffuse parenchymal lung disease. 
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Figure 7. Broad categories of diffuse parenchymal lung disease. 


Connective Tissue Diseases 
Systmetic Sclerosis 
Rheumatoid Arthritis 
SLE 
Polymyositis 
Dermatomyositis 


Drug Induced 
Amiodarone 
Nitrofurantoin 
Methotrexate 
Bleomycin 
Radiation 


Idiopathic 
COP 
AIP 


IPF 
NSIP 


Acute or Subacute 


Chronic/Indolent 


Occupational/Exposure 


Asbestosis $ 
E Primary 
Silicosis PP 
Eara te Sarcoidosis 
Hypersensitivity Pheumonitis LAM 
RB-ILD 


DIP 


AIP = acute interstitial pneumonia; COP = cryptogenic organizing pneumonia; DIP = desquamative interstitial pneumonia; 
IPF = idiopathic pulmonary fibrosis; LAM = lymphangioleiomyomatosis; NSIP = nonspecific interstitial pneumonia; RB-ILD = respiratory 
bronchiolitis-associated interstitial lung disease; SLE = systemic lupus erythematosus. 
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Table 21. Thoracic Radiology Terminology for Parenchymal Findings in DPLD 


Pattern Characteristics Pathophysiology 

Septal Peripheral: short lines that extend to the pleura Disease affecting any component of the 
Central: polygonal arcades that outline the septum (connective tissue containing 
secondary pulmonary lobule lymphatics and pulmonary venules) 

Reticular On radiograph: interlacing lines that suggest a HRCT further defines the abnormality, whether 
net septal lines or walls of a cyst 

Nodular Spherical lesions (<1 cm) with widespread Centrilobular: artery and small airway 


Reticulonodular 


Ground glass 


Consolidation 


Honeycomb change 


Mosaic attenuation 


distribution 

Locations: centrilobular, lymphatic (septal), or 
random 

On radiograph: intersection of innumerable lines 
producing the effect of micronodules 

HRCT: Discerns the location of nodules as either 
septal or centrilobular 


Hazy increased opacity with preservation of 
bronchial and vascular markings 


Denser opacity that obscures vascular markings, 
unlike ground-glass opacity 


Air bronchograms may be present 


Closely approximated ring shadows that 
resemble a honeycomb; typically subpleural with 
well-defined walls 


Patchy regions of differing attenuation 


pathology 
Septal (see above) 


As above 


Partial filling of airspaces; interstitial thickening 
from fluid, cells, and/or fibrosis; partial 
collapse of alveoli; increased capillary blood 
volume or a combination of these 


Exudate or other product that replaces alveolar 
air 


Destroyed and fibrotic lung containing cystic 
airspaces 


On expiratory images, decreased areas of 
attenuation represent bronchial or bronchiolar 
obstruction 


DPLD = diffuse parenchymal lung disease; HRCT = high-resolution CT. 
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Table 22. Patterns of Disease Associated with Diagnosis of DPLD 


Lung Disease 


Imaging 


Comments 


Acute interstitial 
pneumonia 


Organizing 
pneumonia 


Idiopathic pulmonary 
fibrosis/usual 
interstitial 
pneumonia 


Nonspecific 
interstitial 
pneumonia 


Respiratory 
bronchiolitis 


Desquamative 
interstitial 
pneumonia 


Hypersensitivity 
pneumonitis 


Sarcoidosis 


Diffuse ground-glass with consolidation 


Patchy ground glass, consolidation, peripheral and 


basal predominance 


Basal- and peripheral-predominant septal line 
thickening with traction bronchiectasis and 
honeycomb changes 


Ground glass, basal predominance 


Centrilobular nodules and ground-glass opacity in 
an upper-lung predominant distribution 


Basal- and peripheral-predominant ground-glass 
opacity with occasional cysts 


Acute: centrilobular micronodules that are upper- 
and mid-lung predominant 


Chronic: mid- and upper-lung predominant septal 


lung thickening with traction bronchiectasis; usual 


interstitial pneumonia pattern may be seen 


Upper-lobe predominant fibrosis; mediastinal and 
hilar lymphadenopathy; cystic changes including 
development of aspergilloma; airways-centered 
changes 


Indistinguishable from ARDS with a risk 
factor 


Connective tissue diseases, infections, 
vasculitis, lymphoma, adenocarcinoma 


This is the usual interstitial pneumonia 
pattern and can be seen in connective 
tissue disease, asbestosis, and chronic 
hypersensitivity pneumonitis; idiopathic 
pulmonary fibrosis is a diagnosis of 
exclusion 


Idiopathic and common finding in 
connective tissue disease 


May be an asymptomatic finding in an 
active smoker 


Acute: associated with flulike illness 


Chronic: often cannot identify a causative 
antigen 


Findings for sarcoidosis are often not 
specific; DPLD with diffuse mediastinal and 
hilar lymphadenopathy greater than 2 cm in 
size should raise suspicion 


ARDS = acute respiratory distress syndrome; DPLD = diffuse parenchymal lung disease. 
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Figure 8. Chest CT demonstrating hypersensitivity pneumonitis with patchy, bilateral 
ground-glass opacities and centrilobular micronodules in this mid-lung section. 
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Table 23. Select Drug-Induced Parenchymal Lung Diseases 


Drug Clinical Points Radiographic Findings and Treatment 
Amiodarone More common in: Multiple radiographic presentations possible 
Older patients including ground-glass opacities, subpleural nodules, 


S and reticular abnormalities 
Increased dosage and higher Á 
cumulative dose Very long half-life prevents clearance from the 


First year of therapy (but can occur puimonany parenchyma; F ; A , 

late) Rare improvement with discontinuation of the 
drug alone 
High risk of recurrence with tapering of 
glucocorticoids 


Methotrexate Occurs in less than 5% of patients treated Diffuse reticular and ground-glass attenuation 
Unpredictable time to presentation Patients generally do well after stopping medication 
No clear correlation between dose and Glucocorticoids are often given and duration is 
disease severity based on response 
Nitrofurantoin Acute (more common): Acute: Faint bilateral lower lobe septal lines; 
Fevers, chills, cough, shortness of moderate pleural effusions may be present. 
breath, chest pain; rash can occur in Treatment: Often will resolve with discontinuation 
10%-20% of patients but will recur with repeat exposure. 
Peripheral eosinophils common Chronic: Reticular opacities with subpleural lines and 
Chronic: thickened peri-bronchovascular areas. Treatment: 
ronie: Possible benefit of glucocorticoids from anecdotal 
Distinct from the acute form reports. 
Onset months to years after prolonged 
exposure 
Busulfan Occurs in less than 8% of patients treated Multiple patterns including: ground glass opacities, 
Used solely as a conditioning regimen for reticulation, bibasilar septal lines, asymmetric 
HSCT today; often combined with other peripheral and peribronchial consolidation, 
agents associated with pulmonary toxicity centrilobar nodules, and dependent consolidation 
Injury typically occurs 30 days to 1 year Optimal treatment unknown and is often supportive 
after exposure Glucocorticoids may be used for more progressive 
disease 
Bleomycin Risk significantly increases with Imaging patterns suggest the multiple possible 
cumulative dose pathologic findings seen: 
Increased age, renal insufficiency, Consolidation with ground glass (diffuse alveolar 
concomitant chemotherapy and/or damage) 
radiation also increases risk of toxicity Septal line thickening, traction bronchiectasis, and 
Typically subacute presentation 1 to 6 honey comb change (end-stage fibrosis) 
months after exposure; may resemble Patchy ground glass with subpleural consolidation or 
hypersensitivity pneumonitis but with peribronchial consolidation (organizing pneumonia) 


more rapid onset and progressive course : f : 3 
R prog Diffuse ground glass with centrilobar micronodules 


(hypersensitivity pneumonitis) 
Glucocorticoids are used for more severe disease 
and disease may recur with tapering of steroids 


HSCT = hematopoietic stem cell transplantation. 
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Figure 9. Chest radiograph showing cryptogenic organizing pneumonia with multiple patchy 


bilateral alveolar opacities that are nonspecific and may be difficult to distinguish from more typical infectious pneumonia. Infiltrates 
may be migratory with resolution of established opacities as new areas appear on serial imaging. Imaging may also be nonspecific, 
showing interstitial infiltrates and alveolar opacification or showing one or more rounded nodules that may be interpreted as malignancy. 
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Figure 10. Chest radiograph showing stage I pulmonary sarcoidosis with hilar 
lymphadenopathy and normal lung parenchyma. 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. i 


Table 24. Plain Radiographic Staging of Pulmonary Sarcoidosis 


Stage Radiographic Pattern Clinical Course and 
Comments 
0 Normal 
I Hilar lymphadenopathy with normal >90% will have spontaneous 
lung parenchyma resolution without treatment 
Il Hilar lymphadenopathy with abnormal Approximately 20% rate of 
lung parenchyma spontaneous improvement without 
treatment 
III No lymphadenopathy with abnormal Approximately 20% rate of 
lung parenchyma spontaneous improvement without 
treatment 
IV Parenchymal changes with fibrosis and 


architectural distortion 
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Table 25. Clinical Presentations of Sarcoidosis that Do Not Warrant a Biopsy 


Syndrome/Sign Comments 

Asymptomatic bilateral hilar lymphadenopathy No evidence of fevers, malaise, or night sweats to suggest a 
malignancy 

Lofgren syndrome Bilateral hilar lymphadenopathy, migratory polyarthralgia, erythema 
nodosum, and fevers 

Heerfordt syndrome Anterior uveitis, parotiditis, fevers (uveoparotid fever), and facial 
nerve palsy 
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Figure 11. CT image of a patient with lymphangioleiomyomatosis showing diffuse thin-walled 
cysts and a right chylothorax. 
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Table 26. Conditions that Should Increase Clinical Suspicion of Occupational Lung 
Disease 


The patient raises a concern about possible exposures at work 


There is a temporal relationship to clinical symptoms and work: 
Symptoms worsen during or after work 
Symptoms abate or improve with time off or away from the workplace 


Coworkers are affected with similar symptoms 


There are known respiratory hazards at work (these can be identified by Material Safety Data Sheets [MSDS] from the 
workplace) 


Failure to respond to initial therapy or symptoms that are further exacerbated upon returning to work 
Onset of a respiratory disorder without typical risk factors 


Clustering of disease in one geographic area 
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Table 27. Elements of a Thorough Patient History for Suspected Occupational Lung 
Disease 


Understand the Occupation 


What tasks do you perform at your current job? 
How long have you been working at your current job? 


What other jobs have you had in the past and for how long? 


Understand the Type and Extent of Exposure 


Are you exposed to vapors, gases, dust, or fumes in your work? 

Do you know the amount and type of chemicals used? 

Do you have Material Safety Data Sheets (MSDS) from your workplace? 

Is your work environment well ventilated? 

Does your employer require you to wear protective equipment? Do you wear it for the full duration of your exposure? 


Is there visible dust in the air or on surrounding equipment? 


Understand the Temporal Relationship of Symptoms to the Work Environment 


Were there any changes to your work process prior to the onset of symptoms? 


Do symptoms improve when you are away from the work environment? With vacation? 


Understand Other Relevant Exposures 


What are your hobbies? 
Do you have pets in the home? 


What is your travel history? 
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Figure 12. Chest CT showing extensive calcified pleural plaques (arrows) associated with 
asbestos exposure. 
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Figure 13. Chest CT showing rounded atelectasis (white arrow) with its typical findings 


of a round area of lung parenchyma associated with a pleural abnormality and a comet tail that extends into the lung parenchyma. 
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Table 28. Light Criteria 


An effusion is considered an exudate if any of the following are met: 


Pleural fluid total protein/serum total protein >0.5 
Pleural fluid LDH/serum LDH >0.6 
Pleural fluid LDH >2/3 the upper limit of normal for serum LDH 


LDH = lactate dehydrogenase. 
MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


Table 29. Common Causes of Transudates and Exudates 


Transudates Exudates 

Heart failure Parapneumonic effusions 
Hepatic hydrothorax Malignancy 

Nephrotic syndrome Pulmonary embolism 
Hypoalbuminemia Tuberculosis 

Unexpandable (trapped) lung Autoimmune diseases (RA, SLE) 
Urinothorax Benign asbestos effusion 
Atelectasis Post-coronary artery bypass 
Peritoneal dialysis Pancreatitis 


Post-myocardial infarction 
Yellow nail syndrome (lymphatic disorders) 


Drugs 


RA = rheumatoid arthritis; SLE = systemic lupus erythematosus. 
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Table 30. Clinical Significance of Cell Counts in Pleural Fluid 


Cell Type Cell Count Clinical Significance 
Erythrocytes 5000-10,000/uL (5-10 x Bloody appearance, hemothorax if pleural fluid 
10°/L) hematocrit >50% peripheral hematocrit; most 


commonly associated with cancer, pulmonary 
infarction, asbestos-related effusions, or trauma 


Nucleated cells >50,000/uL (50 x 10°/L) Complicated parapneumonic effusions and 
>10,000/puL (10 x 10°/L) empyema 
<5000/uL (5 x 10°/L) Bacterial pneumonia, acute pancreatitis, and lupus 
pleuritis 


Chronic exudates (TB pleurisy and malignancy) 


Lymphocytes >80% Suggests TB, lymphoma, chronic rheumatoid 
pleurisy, sarcoidosis, and late post-CABG 
effusions. Pleural biopsy is indicated if no 
diagnosis. 


Eosinophils >10% Suggests air or blood in the pleural space but is 
nonspecific. Can be seen in parapneumonic 
effusions, drug-induced pleurisy, eosinophilic 
granulomatosis with polyangiitis (formerly known 
as Churg-Strauss syndrome), benign asbestos 
effusions, malignancy (lymphoma), pulmonary 
infarction, fungal disease (coccidioidomycosis, 
cryptococcosis, histoplasmosis), and parasitic 
disease 


CABG = coronary artery bypass graft; TB = tuberculosis. 
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Table 31. Pleural Effusions with Glucose Level Less than 60 mg/dL (3.3 mmol/L) 


Rheumatoid pleurisy 


Complicated parapneumonic effusion or empyema 


Malignant effusion 
Tuberculous pleurisy 
Lupus pleuritis 


Esophageal rupture 
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Table 32. Parapneumonic Effusions 


Type 


Pleural Characteristics 


Pleural Fluid 
Chemistry 


Management 


Uncomplicated 


Complicated 


Empyema 


Small (<10 mm on lateral 
decubitus radiographic view), 
free flowing 


Small to moderate effusion 
(>10 mm to <1/2 
hemithorax), free flowing 


Loculated or thickened pleura 


Bacterial organisms seen on 
Gram stain or aspiration of 
pus on thoracentesis 


pH: unknown 
Glucose: unknown 


pH >7.2 


Glucose >60 mg/dL 
(3.3 mmol/L) 


pH <7.2 or glucose 
<60 mg/dL (3.3 
mmol/L) 


pH <7.0 


Antibiotics and serial follow- 

up to ensure resolution; if no 
resolution or ongoing sepsis, 
consider thoracentesis 


Antibiotics, thoracentesis, 
and serial follow-up to 
ensure resolution; if no 
resolution or ongoing sepsis, 
consider repeat 
thoracentesis and need for 
drainage 


Antibiotics, thoracostomy 
tube drainage, serial follow- 
up; if no resolution, consult 
thoracic surgeon for possible 
thorascopic debridement 


Antibiotics, thoracostomy 
tube drainage, early 
consultation with a thoracic 
surgeon for possible 
thorascopic debridement 
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Figure 14. This chest radiograph demonstrates a right pneumothorax following the 


placement of a central venous catheter. The chest wall and parietal pleura are indicated by the black arrows, and the visceral pleura 
and lung border are indicated by the white arrows. The air in the pleural space is darker than the adjacent lung and also lacks normal 
lung markings. 
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Table 33. Management of Primary Spontaneous Pneumothorax 


Size and Clinical Symptoms Management 

<2 cm on chest radiograph, minimal symptoms Observation alone; may be managed as an outpatient if 
easy access to medical care is available if clinical symptoms 
change 

>2 cm on chest radiograph, breathlessness, and chest pain Needle aspiration; if reaccumulation then small-bore (<14 


Fr [4.7 mm]) thoracostomy tube placement 


Clinical instability regardless of size Emergent needle decompression followed by thoracostomy 
tube insertion? 


"If persistent air leak (>3-5 days), refer to a thoracic surgeon for possible surgical pleurodesis and bleb resection. 
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Table 34. Management of Secondary Spontaneous Pneumothorax 


Size and Clinical Symptoms Management 

<2 cm on chest radiograph, minimal symptoms Admit to hospital for observation and supplemental oxygen 

>2 cm on chest radiograph, breathlessness, and chest pain Insertion of a small-bore (<14 Fr [4.7 mm]) thoracostomy 
tube 

Clinical instability regardless of size Emergent needle decompression followed by thoracostomy 


tube insertion? 


*If persistent air leak (>48 hours), refer to a thoracic surgeon for possible surgical bleb resection and pleurodesis; recurrence 
prevention (pleurodesis) should be offered to all patients after one event of secondary spontaneous pneumothorax. 
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Table 35. Classification of Pulmonary Hypertension 


il, PAH 
E 
1.2 


E3 
1.4 


ES 


Idiopathic PAH 


Heritable 

DA BMPR2 

1:2:2 ALK1, endoglin (with or without hereditary hemorrhagic telangiectasia) 
TAS Unknown 


Drug- and toxin-induced 
Associated with 


1.4.1 Connective tissue diseases 
1.4.2 HIV infection 

1.4.3 Portal hypertension 

1.4.4 Congenital heart diseases 
1.4.5 Schistosomiasis 

1.4.6 Chronic hemolytic anemia 


Persistent pulmonary hypertension of the newborn 


1’. Pulmonary veno-occlusive disease and/or pulmonary capillary hemangiomatosis 


2: Pulmonary hypertension due to left-sided heart disease 


2.1 Systolic dysfunction 
2.2 Diastolic dysfunction 
2.3 Valvular disease 
3. Pulmonary hypertension due to lung diseases and/or hypoxia 
3.1 COPD 
3.2 Interstitial lung disease 
3.3 Other pulmonary diseases with mixed restrictive and obstructive pattern 
3.4 Sleep-disordered breathing 
3.5 Alveolar hypoventilation disorders 
3.6 Chronic exposure to high altitude 
3.7 Developmental abnormalities 
4. Chronic thromboembolic pulmonary hypertension 


Pulmonary hypertension with unclear or multifactorial causes 


5.1 
5.2 


5.3 
5.4 


Hematologic disorders: myeloproliferative disorders, splenectomy 


Systemic disorders: sarcoidosis, pulmonary Langerhans cell histiocytosis: lymphangioleiomyomatosis, 
neurofibromatosis, vasculitis 


Metabolic disorders: glycogen storage disease, Gaucher disease, thyroid disorders 
Others: tumoral obstruction, fibrosing mediastinitis, chronic kidney failure on dialysis 


ALK1 = activin receptor-like kinase type 1; BMPR2 = bone morphogenetic protein receptor type II; PAH = pulmonary arterial 
hypertension. 


Reprinted from Journal of the American College of Cardiology, 62(25 Suppl), Simonneau G, Gatzoulis MA, Adatia I, et al, Updated 
clinical classification of pulmonary hypertension, D34-41, 2014, with permission from Elsevier. 
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Table 36. Pharmacologic Therapy for Pulmonary Arterial Hypertension 


Class Comments 

Calcium channel blockers Only for patients with acute vasodilator response at 
catheterization; acute response does not assure chronic 
response 

Prostanoids (epoprostenol, treprostinil, iloprost) Supplements endogenous levels of prostacyclin (PGI2), a 


vasodilator with anti-smooth muscle proliferative properties 


Endothelin-1 receptor antagonists (bosentan, ambrisentan) Blocks action of endogenous vasoconstrictor and smooth 
muscle mitogen endothelin; class-wide risk of liver injury 
and teratogenicity; liver chemistry testing and pregnancy 
testing for reproductive-aged women are required? 


Phosphodiesterase-5 inhibitors (sildenafil, tadalafil) Prolongs effect of intrinsic vasodilator cyclic GMP by 
inhibiting hydrolysis by phosphodiesterase-5 


GMP = guanosine monophosphate. 


“Although not required for ambrisentan, some experts suggest that it is prudent to perform liver chemistry tests at the outset of 
treatment for pulmonary arterial hypertension and at periodic intervals thereafter at the discretion of the managing physician. 
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Table 37. Fleischner Criteria for Surveillance Imaging of Subcentimeter Solitary Solid 
Pulmonary Nodules 


Nodule Size Low Pretest Probability” High Pretest Probability‘ 

(mm)? 

<4 No follow-up needed? Follow-up CT at 12 months; if unchanged, no 

further follow-up* 

>4 to 6 Follow-up CT at 12 months; if unchanged, no Initial follow-up CT at 6 to 12 months then at 18 
further follow-up* to 24 months if no change* 

>6 to 8 Initial follow-up CT at 6 to 12 months then at Initial follow-up CT at 3 to 6 months then at 9 to 
18 to 24 months if no change 12 months and 24 months if no change 

>8 Follow-up CT at around 3, 9, and 24 months; Same as for low-risk patient 
dynamic contrast-enhanced CT, PET, and/or 
biopsy 


*Average of length and width. 

ÞMinimal or absent history of smoking and of other known risk factors. 

“History of smoking or of other known risk factors. 

‘The risk of malignancy in this category (<1%) is substantially less than that in a baseline CT scan of an asymptomatic smoker. 
£Nonsolid (ground glass) or partly solid nodules may require longer follow-up to exclude indolent adenocarcinoma. 


Reprinted from MacMahon H, Austin JH, Gamsu G, et al; Fleischner Society. Guidelines for management of small pulmonary 
nodules detected on CT scans: a statement from the Fleischner Society. Radiology. 2005 Nov;237(2):395-400. [PMID: 16244247], 
with permission from the Radiological Society of North America. 
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Table 38. Management Recommendations for Solid Solitary Pulmonary Nodules Ranging 
from Greater than 8 mm to Less than 30 mm 


Pretest Probability of Malignancy Recommendation 

Low (<5%) Surveillance CT at 3 to 6, 9 to 12, and 18 to 24 months (re-evaluate for 
PET imaging, tissue diagnosis, or excision if evidence of growth) 

Intermediate (5% to 65%) PET/CT imaging: 


Tissue diagnosis or excision if the nodule demonstrates high metabolic 
activity, as defined by the concentration of uptake of the tracer 
(fluorodeoxyglucose) 


At least short-term surveillance if negative, but consider more aggressive 
evaluation depending on individual patient factors 


High (>65%) Surgical excision (consider PET/CT imaging for staging first) 


Information from Alberts WM; American College of Chest Physicians. Diagnosis and management of lung cancer executive 
summary: ACCP evidence-based clinical practice guidelines (2nd Edition). Chest. 2007 Sep;132(3 Suppl):1S-19S. [PMID: 
17873156] 
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Table 39. Histologic Classification of the Most Common Types of Lung Cancer 


Histologic Type Percentage of All Lung Cancers 


Non-Small Cell Lung Cancer 


Adenocarcinoma 38% 
Squamous cell carcinoma 20% 

Large cell carcinoma 3% 
Adenosquamous carcinoma 0.6% to 2.3% 
Sarcomatoid carcinoma 0.3% 


Neuroendocrine Tumors 


Small cell lung cancer 14% 

Large cell lung cancer 3% 

Typical carcinoid tumor 1% to 2% 
Atypical carcinoid tumor 0.1% to 0.2% 
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Figure 15. A large ground-glass opacification can be seen in the left lung apex on chest CT 
(arrow). It was later confirmed to be an adenocarcinoma in situ on surgical pathology. 
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Figure 16. A chest radiograph confirmed a persistent right lower lobe consolidation (arrow) 


PORTABLE 


in a 20-year-old woman who presented with coughing and wheezing that persisted despite several courses of antibiotics. 
Bronchoscopy confirmed a typical bronchial carcinoid tumor obstructing the bronchus intermedius. 
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Figure 17. Chest CT shows bilateral pleural effusions (yellow arrows) with right-sided 
pleural plaques (red arrow). 
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Figure 18. CT of the chest demonstrates two subcentimeter nodules (arrows) in the left 
upper lobe in a patient with known breast cancer. 
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Figure 19. A lateral chest radiograph demonstrates the anterior (red), middle (yellow), 
and posterior (blue) mediastinal compartments. 
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Figure 20. A 20-year-old woman presented with exertional dyspnea and was found to have 


an anterior mediastinal mass (arrows) on chest imaging. She was subsequently diagnosed with Hodgkin lymphoma. 
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Table 40. Extrinsic and Intrinsic Causes of Excessive Daytime Sleepiness 


Extrinsic Causes 


Insufficient sleep duration (or inadequate opportunity for sleep) 
Circadian rhythm disturbance (shift work sleep disorder, jet lag) 
Drug-, substance-, or medical condition-related hypersomnia 


Environmental sleep disorder (ambient noise, pets) 


Intrinsic Causes 


Sleep-disordered breathing syndromes, such as obstructive sleep apnea and central sleep apnea 
Narcolepsy 

Idiopathic hypersomnia 

Restless legs syndrome and periodic limb movement disorder 


Circadian rhythm sleep disorders 
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Table 41. Positive Airway Pressure Modes 


Mode Description Indication 
CPAP (continuous positive airway Fixed pressure derived from an in-lab OSA 

pressure) titration attended by a technician Occasionally CSA 
APAP (auto-titrating positive airway Range of pressure delivered to OSA 

pressure) maintain upper airway patency, 


determined by a proprietary 
computer algorithm 


BPAP (bilevel positive airway Inspiratory pressure support Hypoventilation syndromes 
pressure, bilevel assisted ventilation) delivered over and above a minimum OSA when CPAP fails (including when 
expiratory pressure, derived from an patient intolerant) 


in-lab titration 


Auto-BPAP Range of bilevel pressures Same as BPAP 
determined by a proprietary 
computer algorithm 


ASV Breath-by-breath adjustment of CSA (including mixed CSA and OSA) 
inspiratory pressure support and 
back-up rate determined by 
proprietary computer algorithm; 
expiratory pressure set by a 
technician 


Auto-ASV Inspiratory and expiratory pressures Same as ASV 
determined by a proprietary 
algorithm 


ASV = adaptive servoventilation; CSA = central sleep apnea; OSA = obstructive sleep apnea. 
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Table 42. Sleep-Related Hypoventilation Syndromes 


COPD 
Obesity hypoventilation syndrome 
Myxedema 


Neuromuscular disease 
Muscular dystrophy 
Amyotrophic lateral sclerosis 
Myasthenia gravis 
Guillain-Barré syndrome 
Phrenic nerve injury 
Poliomyelitis, post-polio syndrome 
Cervical spine injury 


Kyphoscoliosis 
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Table 43. Determination of the Purpose and Goals of Invasive or Noninvasive Ventilation 
in a Patient with Respiratory Failure 


Considerations Potential Answers 
What is the cause of the failure? Hypoxia, hypercapnia, or both 
How quickly will the patient recover? Noninvasive ventilation can be considered if recovery is 


quick (as long as there are no contraindications); otherwise 
use invasive ventilation 


What is the best tidal volume for this patient? 6-8 mL/kg of ideal body weight is a safe starting point for 
most forms of respiratory failure (<6 mL/kg for most 
patients with ARDS) 


What should the minute ventilation be for this patient? Minute ventilation equals tidal volume times the respiration 
rate; setting a normal minute ventilation of 6-8 L/min is a 
starting point; it may need to be higher for metabolic 
acidosis or catabolic states or in situations where dead 
space is increased; it may need to be higher when lung- 
protective strategies are used 


How much oxygen is needed? Start with an F102 of 1.0 and quickly decrease while 
following pulse oximetry to target oxygen saturation at 92% 
to 95% for most patients; use PEEP at an initial setting of 5 
cm H20; increase PEEP to decrease high FIO2 need via 
alveolar recruitment and optimal airway pressures 


ARDS = acute respiratory distress syndrome; PEEP = positive end-expiratory pressure. 
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Table 44. Potential Contraindications to Noninvasive Ventilation 


Medical Instability 


Respiratory or cardiac arrest 
Severe acidosis (initial pH <7.25; failure to improve after 1-2 h) 
Hemodynamic instability/severe cardiac arrhythmia 


Active upper gastrointestinal bleeding 


Inability to Protect Airway 


Excessive secretions/inability to clear secretions 
Severe bulbar dysfunction 


Encephalopathy or agitated delirium 


Mechanical Issues 


Large air leak due to inability to fit mask 

Recent facial trauma or surgery 

Recent transsphenoidal surgery or high esophageal anastomosis 
Upper airway obstruction 


Intolerance to delivered pressure 
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Table 45. Most Frequently Used Ventilator Modes 


Common 
Name 


Mode 
Classification 


Breath 
Control 
Variable 


Breath Sequence 


Targeting Scheme 


Volume control 
and 
assist/control 


Pressure control 
and 
assist/control 


Pressure 
support, 
continuous 
positive airway 
pressure 


Synchronized 
intermittent 
mandatory 
ventilation 


VC-CMVs 


PC-CMVs 


PC-CSVs 


PC-IMVs,s or VC- 
IMVs,s 


VC: The ventilator 
controls the flow 
(volume) during 
the mandatory 
breath. If the 
patient’s effort, 
lung compliance, 
or resistance 
changes, the 
ventilator will still 
deliver the set 
tidal volume (but 
the pressure will 
change). 


PC: The ventilator 
controls the 
pressure during 
the mandatory 
breath. If the 
patient’s effort, 
lung compliance, 
or resistance 
changes, the 
ventilator will still 
deliver the set 
inspiratory 
pressure (but the 
tidal volume 
delivered will 
change). 


PC: The ventilator 
controls the 
pressure during 
the breath. 


PC or VC: The 
mandatory 
breaths can be set 
to be volume or 
pressure 
controlled, not 
both. The breath 
may be volume or 
pressure 
controlled. 


CMV: All breaths are 
mandatory. The 
patient may or may 
not trigger the breath, 
but the ventilator 
always ends the 
breath when the tidal 
volume is delivered. 
The name 
“assist/control” is a 
misnomer from the 
past. 


CMV: All breaths are 
mandatory. The 
patient may or may 
not trigger the breath, 
but the ventilator 
always ends the 
breath when the 
preset inspiratory time 
elapses. 


CSV: All breaths are 
spontaneous. The 
patient triggers and 
cycles the breath. 


IMV: Preset 
mandatory breaths are 
given at a minimum 
set rate. Spontaneous 
breaths are permitted 
in between mandatory 
breaths. The triggering 
of the mandatory 
breath will be 
coordinated with the 
patient if the 
inspiratory effort 
occurs close to the 
scheduled time trigger 
(determined by the set 
frequency). 


Set-point, s: The operator 
sets all the parameters of 
the breath (flow 
waveform, flow rate, and 
volume). The ventilator 
only delivers the breath 
and does not adjust 
anything to the patient 
effort or change in lung 
characteristics. 


Set-point, s: The operator 
sets all the parameters of 
the breath (inspiratory 
pressure and inspiratory 
time). The ventilator only 
delivers the breath and 
does not adjust to the 
patient effort or change in 
lung characteristics. 


Set-point, s: The operator 
sets all the parameters of 
the breath (inspiratory 
pressure). The ventilator 
delivers the breath and 
does not adjust to the 
patient effort or change in 
lung characteristics. 


Won 
S 


Set-point, s: One 
refers to the mandatory 
breath and the other to 
the spontaneous breath. 
Generally, all spontaneous 
breaths in IMV are 
pressure supported (PC- 
CSVs). 


CMV = continuous mandatory ventilation; CSV = continuous spontaneous ventilation; IMV = intermittent mandatory ventilation; 
PC = pressure controlled; VC = volume controlled. 
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Table 46. Vasopressor Agents and Their Physiologic Effects 


Agent (Dose) 


Receptors 


Clinical Use 


Common Side Effects 
or Contraindications 


Norepinephrine 


Dopamine (low) 


Dopamine (medium) 


Dopamine (high) 


Epinephrine (low) 


Epinephrine (high) 


Phenylephrine 


Vasopressin 


ay > Br 


DA > Bi 


Bi > Bo 


a1 


Vasopressin receptors 


First-line in septic shock, 
other refractory shock 


Historically used for kidney 
failure, but no evidence of 
effectiveness for this 
indication 


Septic or cardiogenic shock 


First-line for septic shock, 
other refractory shock 


Second-line for septic or 
cardiogenic shock 


Second-line for septic 
shock, other refractory 
shock 


Milder shock states, least 
risky through peripheral IV 
line 


Second vasopressor for 
septic shock only, add to 
catecholamine vasopressor 


Some arrhythmias, digital 
ischemia 


Arrhythmias, ischemia 


Arrhythmias, ischemia 


Arrhythmias, ischemia 


Arrhythmias, ischemia 


Arrhythmias, ischemia 


Lowest arrhythmia risk, not 
as powerful as other 
vasopressors 


Splanchnic, mesenteric, 
and digital ischemia 


a, = da; adrenergic receptor; Bı = Bı adrenergic receptor; B2 = B2 adrenergic receptor; DA = dopaminergic receptor; IV = 


intravenous. 
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Table 47. Types of Central Access 


Type Indications Duration Potential Contraindications 
Complications 

Peripheral IV Delivery of Few days up to 1 Low risk overall, Current or pending 

central catheter potentially caustic year avoiding dialysis; not for rapid 


Temporary 
nontunneled 
central venous 
access 


Long-term 
tunneled central 
venous access 
(valved tip and 
nonvalved tip) 


Ports or totally 
implanted central 
venous access 


Intraosseous (tibia 
or humeral head 
[adults]) 


medications such as 
vasoactive agents, 
sedatives or 
antibiotics; central 
venous access 


Same as above; 
short-term dialysis; 
central venous 
pressure monitoring 


Long-term TPN; 
chemotherapy; 
long-term antibiotic; 
dialysis 


Long-term 
intermittent access 
such as 
chemotherapy 


When IV access 
otherwise not 
obtained and need 
for emergency fluids 
and/or medications 


Usually not more 


than 6 weeks 


More than 6 weeks 


More than 6 weeks 


About 24 hours 


pneumothorax and 
fewer infections; clot 


formation or occlusion 


due to smaller vessel 
diameter 


pneumothorax for 
subclavian or low 
intrajugular approach 


Infection; valves 


prevent back bleeding 
but have an increased 


risk of catheter 
malfunction 


Lowest risk of 
infection but more 
difficult to implant 
with more costs; 
hidden extravasation 
beneath skin 


Low risk of infection; 
flow rates may be 
slower; if pain with 
infusion can use 2% 
preservative-free 
lidocaine injected 
slowly to control it 


Infection; site-specific 
complications such as 


infusion of blood 
products 


Not for rapid infusion of 
blood products owing to 
small diameter of 
catheter 


Not for rapid infusion of 
blood products owing to 
small diameter of 
catheter 


Not for rapid infusion of 
blood products owing to 
small diameter of 
catheter 


Do not place in a bone 
with a fracture or recent 
(24-48 h) intraosseous 
access attempt 


IV = intravenous; TPN = total parenteral nutrition. 
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Table 48. ICU Choosing Wisely Top Five 


Don’t order diagnostic tests at regular intervals (such as every day), but rather in response to specific clinical questions. 


Don’t transfuse erythrocytes in hemodynamically stable, nonbleeding patients in the ICU who have a hemoglobin 
concentration greater than 7 g/dL (70 g/L). 


Don’t use parenteral nutrition in adequately nourished critically ill patients within the first 7 days of an ICU stay. 


Don’t deeply sedate mechanically ventilated patients without a specific indication and without daily attempts to lighten 
sedation. 


Don’t continue life support for patients at high risk for death or severely impaired functional recovery without offering 
patients and their families the alternative of care focused entirely on comfort. 


Reprinted with permission of the American Thoracic Society. Copyright © American Thoracic Society. 
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Table 49. Signs and Symptoms of Shock 


Evidence of Hypoperfusion Evidence of Organ Dysfunction 


Low blood pressure 
SBP <90 mm Hg 
MAP <65 mm Hg 


Lightheadedness 
Altered mental status 


Diaphoresis 


Decrease in SBP >40 mm Hg Decreased urine output 


Lack of BP response to fluid bolus Increased serum creatinine level 


Prolonged capillary refill time Chest pain or other ischemic pain 


BP = blood pressure; MAP = mean arterial pressure; SBP = systolic blood pressure. 
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Figure 21. Key hemodynamic parameters of shock. 


Blood Pressure 


Systemic Vascular 
Resistance 
(decreased in 
distributive shock) 


Cardiac Output 
(decreased in 
cardiogenic shock) 


Heart Rate Stroke Volume 


Preload 


(decreased in Contractility Afterload 
hypovolemic shock) 
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Table 50. Characteristics of the Types of Shock 


Type of Shock Pathophysiology Measures to Restore Measures to Reverse 
Perfusion the Cause of Shock 
Hypovolemic shock Decreased effective IV fluids Control sites of bleeding 
circulating volume diminishes Blood transfusion Control other fluid loss 
preload and the heart is (e.g., diarrhea) 
unable to maintain adequate 
output 
Cardiogenic shock Cardiac function is impaired, IV fluids or diuresis to Coronary revascularization 
either because of damage or optimize preload Thrombolysis 
disease to the heart muscle, Inotropic medications Treatment of underlying 


arrhythmia, or obstruction of 


the central circulation or Maintenance of an rhythm disturbance 

heart valves appropriate heart rate Relief of obstruction 
Distributive shock Loss of vascular tone leads to IV fluids Antibiotics 

pooling of blood in Vasopressors Control of infectious source 


capacitance spaces, 
decreasing the circulating 
volume 


IV = intravenous. 
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a e 


1 = interstitial edema (thickened cellular space between airspace and vasculature); 2 = hyaline membranes (proteinaceous alveolar 
exudates that accumulate along the alveolar surfaces and impair gas exchange); 3 = denuded epithelium (usually numerous type 1 
alveolar cells have undergone apoptosis and been replaced by hyaline membrane or fibrosis). 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


Table 51. Signs of Respiratory Failure in Patients with Neuromuscular Weakness 


Test Findings Comments 
Indicating 
Respiratory 
Failure 
Vital capacity <50% of predicted Lower values predict higher risk of respiratory failure 
Maximal inspiratory -60 cm H20 If less negative, indicates diaphragm weakness and inadequate 
pressure accessory muscle compensation leading to high risk of respiratory 
failure; this is the qualifying threshold for noninvasive ventilation 
Maximal expiratory +40 cm H20 If less positive, indicates inadequate expiratory muscles, including 
pressure abdominal muscles; may lead to impaired cough and secretion 
management 
Arterial PCO2 >45 mm Hg (6.0 kPa) Most useful in initial assessment, less useful for following trends 


toward needing mechanical ventilation 
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Table 52. Diagnostic Criteria for Sepsis? 


Infection, documented or suspected, and some of the following: 


General variables 
Fever (>38.3 °C [100.9 °F] 
Hypothermia (core temperature <36.0 °C [96.8 °F]) 
Heart rate >90/min or >2 SD above normal value for age 
Tachypnea 
Altered mental status 
Significant edema or positive fluid balance (>20 mL/kg over 24 h) 
Hyperglycemia (plasma glucose >140 mg/dL [7.8 mmol/L]) in absence of diabetes 
Inflammatory variables 
Leukocytosis (leukocyte count >12,000/pL [12 x 10°/L]) 
Leukopenia (leukocyte count <4000/uL [4 x 10°/L]) 
Normal leukocyte count with >10% immature forms 
Plasma C-reactive protein >2 SD above normal value 
Plasma procalcitonin >2 SD above normal value 
Hemodynamic variables 
Arterial hypotension (SBP <90 mm Hg, MAP <70 mm Hg, or SBP decrease >40 mm Hg in adults or <2 SD below normal 
for age) 
Organ dysfunction variables 
Arterial hypoxemia (PO2/FIO2 <300 mm Hg [39.9 kPa]) 
Acute oliguria (urine output <0.5 mL/kg/h for >2 hours despite adequate fluid resuscitation) 
Serum creatinine increase >0.5 mg/dL (44.2 umol/L) 
Coagulation abnormalities (INR >1.5 or aPTT >60 s) 
Ileus (absent bowel sounds) 
Thrombocytopenia (platelet count <100,000/uL [100 x 10°/L]) 
Hyperbilirubinemia (plasma total bilirubin >4 mg/dL [68.4 umol/L]) 
Tissue perfusion variables 
Hyperlactatemia (>1 mEq/L [1 mmol/L]) 
Decreased capillary refill or mottling 


aPTT = activated partial thromboplastin time; INR = international normalized ratio; MAP = mean arterial pressure; SBP = systolic 
blood pressure; SD = standard deviation. 


*Diagnostic criteria for sepsis in the pediatric population are signs and symptoms of inflammation plus infection with hyper- or 
hypothermia (rectal temperature >38.5 °C [101.3 °F] or <35.0 °C [95.0 °F]), tachycardia (may be absent in hypothermic 
patients), and at least one of the following indications of altered organ function: altered mental status, hypoxemia, increased 
serum lactate level, or bounding pulses. 


Springer and Intensive Care Medicine, Volume 39, 2013, 165-228, 2012 Surviving Sepsis Campaign: international guidelines for 
management of severe sepsis and septic shock 2012, Dellinger RP, Levy MM, Rhodes A, et al, Table 1, with kind permission from 
Springer Science and Business Media. 
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Table 53. Organ System Involvement in Anaphylaxis 


Organ System Symptoms Signs % of 
Patients 
with Organ 
Involved 

Skin and mucosa Pruritus of skin, oropharynx, genitals, Flushing, urticaria, 85% 

palms, soles angioedema 

Respiratory Dyspnea, chest and throat tightness, Wheeze, stridor, 70% 

stridor, cough, hoarseness, sneezing, respiratory distress 
rhinorrhea 

Cardiovascular Lightheadedness, chest pain, palpitations Hypotension, tachycardia 45% 

> bradycardia 

Gastrointestinal Pain, nausea, vomiting, diarrhea 45% 

Neurologic Sense of impending doom, headache Encephalopathy 15% 
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Table 54. Presentation and Treatment of Hypertensive Emergencies 

Emergency Presentation Initial Target First-Line Notes 

Diagnostic Blood Agents 
Studies Pressure 
(mm Hg) 
Hypertensive Confusion, Head CT to | by 15%- Nicardipine Risk of cyanide 
encephalopathy headache, vision exclude stroke and 20% or DBP Labetalol toxicity with 
changes hemorrhage to 100-110 7 : nitroprusside 
Nitroprusside 
Ischemic stroke Focal deficit, Head CT Treat if SBP Nicardipine Target BP 
CNS depression, >220 or DBP Labetalol <185/110 mm 
seizure >120; | by Nit id Hg if a candidate 
15% Itroprussige for thrombolytic 
therapy 
Hemorrhagic stroke Focal neurologic Head CT BP 160/90 Nicardipine +/- intracranial 
deficit, CNS or MAP 110 Labetalol pressure monitor 
depression, to target BP 
seizure 

Aortic dissection Chest, back Chest radiograph SBP 100- Esmolol or Target HR 

pain; with wide 120 labetalol first, <65/min 
asymmetric BP; mediastinum add 

acute aortic CT angiogram nitroprusside 

regurgitation as needed 

Myocardial Chest pain, Electrocardiogram MAP 60-100 Nitroglycerin Avoid 

infarction dyspnea, nausea Troponin B-Blocker hydralazine 

Acute left-sided Dyspnea, Chest radiograph MAP 60-100 Nitroglycerin Caution with 

heart failure crackles and/or calcium and ß- 

nitroprusside blockers, 
hydralazine 

Acute kidney injury Usually no Cr, proteinuria } by 20%- Fenoldopam ACE if 

symptoms 25% Nicardipine scleroderma 

B-Blocker renal crisis 

Preeclampsia, SBP >160 mm Proteinuria SBP 130- Labetalol Avoid ACE 
eclampsia Hg or DBP > 110 + liver chemistry 150 Hydralazine inhibitor and 
mm Hg, edema, studies, 1Cr DBP 80-100 nitroprusside 

seizure Delivery = 

| platelets 5 Sry 
cure 

Sympathomimetic Diaphoresis, History } by 20%- Nicardipine Benzodiazepine 

drug use mydriasis, | BP Urine drug screen 25% Nitroprusside first 
Avoid ß-blocker 

Pheochromocytoma THR, Urine and plasma | by 20%- Phentolamine Avoid ß-blocker 

diaphoresis, metanephrines 25% Nitroprusside 
headache 


ACE = angiotensin-converting enzyme; BNP = B-type natriuretic peptide; BP = blood pressure; CNS = central nervous system; Cr 
= serum creatinine; DBP = diastolic blood pressure; HR = heart rate; MAP = mean arterial pressure; SBP = systolic blood 


pressure. 
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Table 55. Causes of Severe Hyperthermia 


Diagnosis Suggestive Key Examination Treatment Notes 
History Findings 
Heat stroke Environmental Encephalopathy and Evaporative cooling Avoid ice water 
exposure fever Ice water immersion immersion if 
nonexertional heat 
stroke 
Malignant Exposure to volatile Masseter muscle Stop inciting drug Monitor and treat î 
hyperthermia anesthetic rigidity; t arterial PCO2 Dantrolene K* and + arterial 
PCO 
Neuroleptic Typical > atypical Altered mentation, Stop the inciting drug Resolves over days 
malignant antipsychotic agent; severe rigidity, t HR, ft Dantrolene to weeks 
syndrome onset over days to BP, no clonus, een Mentation change 
weeks hyporeflexia Bromocriptine first £ 
Severe Onset within 24 h of Agitation, clonus, Î Stop inciting drug Resolves in 24 
serotonin initiation or increasing reflexes, rigidity Benzodiazepines hours 
syndrome? drug dose, c hentad 
gastrointestinal Yproneptacine 
prodrome 


BP = blood pressure; HR = heart rate; K* = potassium. 
*Not routinely considered a cause of severe hyperthermia but commonly confused with neuroleptic malignant syndrome. 
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Table 56. Presentation of Hypothermia by Severity 


Severity Temperature Findings 

Mild 32.0-35.0 °C (89.6- + HR, ¢ BP, t RR, shivering, alert, poor judgment 
95.0 °F) 

Moderate 28.0-32.0 °C (82.4- | HR, | BP, | RR, | CO, |O2 consumption, | kidney function, somnolence, no 
89.6 °F) shivering, supraventricular arrhythmia 

Severe <28.0 °C (82.4 °F) Coma, absent reflexes, ventricular arrhythmia, asystole, apnea 


BP = blood pressure; CO = cardiac output; HR = heart rate; RR = respiration rate. 
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Figure 23. Electrocardiogram showing Osborne waves (arrows). 


Hypothermia may be associated with sinus bradycardia or with atrial fibrillation, and the appearance of the classic Osborne waves at the 
QT interval. They are best seen in the inferior and lateral chest leads. Osborne waves are defined by the shoulder or “hump” between 
QRS and ST segments. 
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Table 57. Presentation and Treatment of Alcohol Poisoning 


Alcohol Common Sources Major Findings Anion Osmolal Treatment 
Gap Gap? 
Ethanol Alcoholic beverages CNS depression No NA Supportive care 
Nausea, emesis 
Isopropyl Rubbing alcohol CNS depression No Yes Supportive care 
alcohol Disinfectants Ketone elevation 
Antifreeze 
Methanol Windshield wiper fluid CNS depression Yes yes Fomepizole 
De-icing solutions Vision loss Ethanol (second-line) 
Solvents Hypotension Dialysis (if severe) 


“Moonshine” 


Folic acid 


Ethylene Antifreeze CNS depression Yes Yes Fomepizole 
glycol De-icing solutions Acute kidney injury Ethanol (second-line) 
Solvents Hypocalcemia Dialysis (if severe) 


Hypotension 


Cl 
BUN = blood urea nitrogen; CNS = central nervous system; Na = sodium; NA = not applicable. 


*The osmolal gap represents the difference between the measured osmolality and calculated osmolality. The calculated osmolality 
= (2 x [Na]) + [glucose (mg/dL)]/18 + [BUN (mg/dL)]/2.8. 
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Table 58. Presentation and Toxicity of Drugs of Abuse 


Drug Class Examples Examination Antidote 
Findings 
Opioids Heroin, oxycodone, fentanyl J HR, | temp, | BP, | RR, Naloxone 
analogs miosis 
Benzodiazepines Lorazepam CNS depression, usually Flumazenil 
normal vital signs and eye 
examination 
Sympathomimetics Shared findings: ft HR, t Benzodiazepines are first 
BP, t temp, diaphoresis, line for agitation 
mydriasis, agitation, Avoid B-blockers for 
seizure, TERK 1 liver hypertension 
chemistyistudies riter Haloperidol may worsen 
hyperthermia 
Cocaine 30-minute duration, 


Methamphetamine 


MDMA (“ecstasy”) 
Bath salts (“plant food”) 


Hallucinogens Dextromethorphan 


LSD 


PCP 


Synthetic cannabinoids 
(“Spice”, “K-2”) 


myocardial infarction 
prominent 


Violent agitation 
prominent, duration 20 h 


{| Na, serotonin syndrome 


Hallucinations, violent 
agitation common, 
duration up to 48 h, 


negative urine drug screen 


Tt HR, t BP, agitation, coma 


Mild î HR, t BP; rare ft 
temp and hemodynamic 
instability 


Variable mental status: 
agitation > CNS 
depression, nystagmus 


î HR, agitation > 
marijuana, tCr, negative 
urine drug screen 


Benzodiazepines are first 
line for agitation 


Haloperidol is second line 


| SSS SSS 
BP = blood pressure; CK = creatine kinase; CNS = central nervous system; Cr = creatinine; ECG = electrocardiogram; HR = heart 
rate; LSD = lysergic acid diethylamide; MDMA = 3,4-methylenedioxymethamphetamine; Na = sodium; PCP = phencyclidine; RR = 
respiration rate; temp = temperature. 
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Table 59. Toxic Drug Syndromes and Their Manifestations 


Syndrome Manifestations Representative Drugs 
Sympathomimetic Tachycardia Cocaine 
Hypertension Amphetamines 
Diaphoresis Ephedrine 
Agitation Caffeine 
Seizures 
Mydriasis 
Cholinergic “SLUDGE” Organophosphates (insecticides, 
Confusion sarin) 
Bronchorrhea Carbamates 
Bradycardia Physostigmine 
Miosis Edrophonium 
Nicotine 
Anticholinergic Hyperthermia Antihistamines 
Dry skin and mucous membranes Tricyclic antidepressants 
Agitation, delirium Antiparkinson agents 
Tachycardia, tachypnea Atropine 
Hypertension Scopolamine 
Mydriasis 
Opioids Miosis Morphine and related drugs 
Respiratory depression Heroin 


Lethargy, confusion 
Hypothermia 
Bradycardia 
Hypotension 


SLUDGE = Salivation, Lacrimation, increased Urination and Defecation, Gastrointestinal upset, and Emesis. 
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Table 60. Presentation and Treatment of Therapeutic Drug Toxicities 


Medication 


Key Clinical Findings 


Treatment 


Notes 


Nonopioid analgesics 


Acetaminophen 


Salicylates 


Cardiovascular 


B-Blocker, calcium 
channel blocker 


Digoxin 


Anticholinergics 


Tricyclic antidepressants 


Antihistamines 


Hypoglycemic 


Sulfonylurea 


Metformin 


Others 
Lithium 


SSRI/SNRI 


liver chemistry studies, 
+Cr, t INR, cerebral edema, 
vomiting 


Mixed respiratory 
alkalosis/anion gap 
metabolic acidosis, tinnitus, 
agitation, confusion 


{| HR, | BP, heart block, 
altered mental status if ß- 
blocker 


{| HR, arrhythmia, nausea, 
emesis, abdominal pain, 
confusion, weakness 


| BP, sedation, seizure, 
anticholinergic signs, 
arrhythmia 


Anticholinergic signs 
including agitation and 
seizures 


{ glucose, confusion, seizure, 
anxiety, diaphoresis, tremor 


t lactate, abdominal pain 


GI distress, confusion, 
ataxia, tremor, myoclonic 
jerks, diabetes insipidus 


Agitation, clonus, + reflexes, 
rigidity, fever, t HR 


N-acetylcysteine 


Bicarbonate infusion, 
dextrose 


Atropine 1 mg IV up to 3 
doses, glucagon, calcium 
chloride, vasopressors, 
cardiac pacemaker (if 
indicated), high-dose 
insulin and glucose, IV lipid 
emulsion 


Digoxin-specific antibody 


Bicarbonate infusion 
titrated to QRS duration; 
benzodiazepines for seizure 


Benzodiazepines; 
physostigmine if isolated 
anticholinergic overdose 


Dextrose + octreotide, 
glucagon IM = temporizing 


Hemodialysis for severe | 
PH or acute kidney injury 


Hemodialysis if lithium level 
>4 mEq/L or severe 
symptoms 


Benzodiazepines, 
cyproheptadine if severe 


Transfer to liver 
transplant center if 
severe 


Target urine pH 7.5 to 
8.0; hemodialysis if 
acute kidney injury or 
severe toxicity 


Treatments may be 
added sequentially or 
initiated simultaneously 
depending on severity of 
case and response to 
treatment 


Use of antibody lowers 
K+; hemodialysis not 
effective 


Physostigmine 
contraindicated 


Physostigmine use 
requires continuous 
cardiac monitor and 
bedside atropine 


Monitor for | glucose for 
48 hours if large 
ingestion 


Glucose usually normal if 
isolated metformin 
ingestion 


Serum level can guide 
need for hemodialysis, 
confirm diagnosis 


Venlafaxine has fî cardiac 
toxicity 


BP = blood pressure; Cr = creatinine; GI = gastrointestinal; HR = heart rate; IM = intramuscular; IV = intravenous; K+ = 
potassium; SNRI = serotonin-norepinephrine reuptake inhibitor; SSRI = selective serotonin reuptake inhibitor. 
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Table 61. Causes and Presentation of Acute Abdominal Emergencies 


Diagnosis 


Acute cholecystitis and 
cholangitis 


Bowel obstruction 


Acute appendicitis 


Peptic ulcer perforation 


Acute mesenteric 
ischemia 


Toxic megacolon 


Ruptured abdominal 
aortic aneurysm 


Ectopic pregnancy with 
tubal rupture 


BP = blood pressure; ERCP = endoscopic retrograde cholangiopancreatography; EUS = endoscopic ultrasound; Hb = hemoglobin; 


Presentation 


Persistent peritoneal RUQ or 
epigastric pain, fever, 
emesis, positive Murphy 
sign 

Cramping pain, emesis, 
distention, obstipation, 
dehydration 


Classic: periumbilical then 
RLQ pain, emesis, Î 
leukocyte count 


Abrupt peritoneal pain, later 
distention and hypovolemia 


Pain > than examination 
findings, vomiting, 
hypotension, risk factors for 
clotting, embolism 


Pain, diarrhea, t temp, t HR, 
{ BP, confusion 


| BP, abdominal and/or flank 
pain, pulsatile mass 


| BP, | Hb, t hCG, 
abdominal pain, vaginal 
bleeding 


Diagnostic Imaging 


Ultrasound 


EUS and ERCP for diagnosis 
and treatment of cholangitis 


Radiograph: dilated loops of 
bowel with air-fluid levels 


CT scan: identifies cause, 
complications 

Often unnecessary 

CT or ultrasound if unclear 


Radiograph: free air 
CT scan if unclear 


CT angiography or 
conventional arteriography 


Radiograph: dilated colon, 
air-fluid levels in colon 


CT scan if unclear 


Unnecessary if high 
suspicion and unstable 


CT or ultrasound if unclear 


Transvaginal ultrasound 


Notes 


tî alkaline phosphatase, ft 
bilirubin suggests 
cholangitis but typically not 
cholecystitis 


Top causes: incarcerated 
hernia, adhesions, volvulus, 
intussusception 


Pain quality and location 
vary with appendix location 


Surgery necessary in 
majority of cases 


Standard CT and serum 
lactate can be normal early 
in course 


Causes: inflammatory 
bowel disease, Clostridium 
difficile infection 


Risk factors: older age, 
male, smoking, 
hypertension, family history 
of aneurysm 


High mortality without early 
surgery 


hCG = human chorionic gonadotropin; HR = heart rate; RLQ = right lower quadrant; RUQ = right upper quadrant; temp = 


temperature. 
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Inflammatory pain involves redness, swelling, warmth, and tenderness; prolonged morning stiffness and constitutional 
symptoms may also occur. 


A physical examination is essential when diagnosing musculoskeletal pain and can help to avoid unnecessary laboratory 
and radiographic testing. 


The most appropriate and cost-effective means of assessing the cause of acute monoarthritis is by aspiration and 
analysis of the synovial fluid for leukocytes, Gram stain with culture, and crystals. 


Systemic rheumatologic diseases can cause constitutional symptoms and extra-articular manifestations in various 
sites, including the skin, eyes, and internal organs. 


Laboratory studies such as erythrocyte sedimentation rate, rheumatoid factor, and antinuclear antibodies have low 
specificity for diagnosing rheumatologic disease in patients with low pretest probability, thus limiting their utility in 
this population. 


CT is useful in assessing bony abnormalities but is more expensive than plain radiography and exposes the patient to 
more radiation. 


Synovial fluid leukocyte counts less than 200/uL (0.2 x 10°/L) are considered normal, between 200/pL and 
2000/pL (0.2 x 10°/L and 2.0 x 10°/L) are associated with noninflammatory conditions, and greater than 
2000/pL (2.0 x 10°/L) are associated with inflammatory states. 


Topical NSAIDs provide similar pain relief for inflammatory conditions as oral medications with fewer gastrointestinal 
effects and are preferred for patients 75 years or older; however, they are associated with more skin reactions and are 
significantly more expensive than oral NSAIDs. 


Simple analgesics are neither anti-inflammatory nor disease modifying but may help alleviate arthritis pain. 


Methotrexate is the recommended initial diseasemodifying antirheumatic drug for most patients with 
rheumatoid arthritis. 


Infection risk is elevated with most biologic agents; therapy should be temporarily interrupted during any 
significant infection. 


Whenever possible, patients should be brought up to date on vaccinations prior to starting immunosuppressive therapy. 


Urate-lowering therapy is indicated for patients with gout who have had two or more attacks within a 1-year period, 
one attack in the setting of chronic kidney disease of stage 2 or worse, one attack with the presence of tophi visible 
on examination or imaging, or one attack with a history of urolithiasis. 


Methotrexate is highly teratogenic and abortifacient and must be discontinued at least 3 months prior to conception. 


Physical and occupational therapy are integral components of a comprehensive management plan for many types 
of arthritis. 


Rheumatoid arthritis typically presents as a symmetric inflammatory polyarthritis affecting small joints and is associated 
with prolonged morning stiffness and extraarticular manifestations. 


Patients with rheumatoid arthritis characteristically present with pain and swelling in multiple (>3) small joints of 
the hands and/or feet and prolonged morning stiffness. 


Highlights Pg 2 


e Plain radiography of the hands, wrists, and/or feet is indicated to aid in the diagnosis and to follow progression 
of rheumatoid arthritis; in contrast, MRI of peripheral joints should not be routinely performed to monitor 


disease progression. 


e Extra-articular manifestations of rheumatoid arthritis include rheumatoid nodules, rheumatoid vasculitis, 


keratoconjunctivitis sicca, pleuritis, and pericarditis. 


e Methotrexate is the recommended initial diseasemodifying antirheumatic drug for most patients with 


rheumatoid arthritis. 
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Table 1. Features of Inflammatory Versus Noninflammatory Pain 


Feature Inflammatory Pain Noninflammatory Pain 


Physical examination findings Erythema; warmth; soft-tissue No soft-tissue swelling; minimal or no 


swelling warmth; bony enlargement and joint 
effusions may occur in osteoarthritis 
Morning stiffness >60 min <30 min 


Constitutional symptoms Fever; fatigue; malaise Generally absent 


Leukocyte count >2000/uL (2.0 x 
10°/L), predominantly neutrophils in 
acute inflammation and monocytes in 
chronic inflammation 


Leukocyte count between 200/uL and 
2000/yL (0.2 x 10°/L and 2.0 x 
10°/L), predominantly monocytes 


Synovial fluid 


Elevated inflammatory markers (ESR, 
CRP); anemia of chronic disease 


Inflammatory markers usually normal 
or minimally elevated 


Other laboratory findings 


Asymmetric/compartmental joint- 
space narrowing; osteophytes; 
subchondral sclerosis; limited or no 
synovitis on MRI or ultrasound 


Arthritis imaging studies Symmetric/diffuse joint-space 
narrowing; periarticular osteopenia; 
erosions; bony proliferation in 
secondary osteoarthritis or 
spondyloarthritis; synovitis on MRI or 


ultrasound 


CRP = C-reactive protein; ESR = erythrocyte sedimentation rate. 
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Table 2. Autoimmune Inflammatory Arthritis 


Condition 


Rheumatoid arthritis 


Systemic lupus 
erythematosus 


Spondyloarthritis 
Ankylosing spondylitis 


Psoriatic arthritis 


Reactive arthritis 
(formerly known as 
Reiter syndrome) 


Inflammatory bowel 
disease—associated 
arthritis 


Pattern of Joint 
Involvement 


Symmetric polyarthritis; 
involves small joints (wrist, 
MCP, PIP, MTP) but also 
can involve hips, knees, 
elbows, shoulders, and 
cervical spine; spares 
thoracic and lumbar spine 
and DIP joints 


Symmetric polyarthritis 
with large and small joint 
involvement; minimal to no 
swelling 


Sacroiliac and spinal 
involvement; symmetric; 
large joints (shoulders, 
hips); spares small joints 


Asymmetric oligoarthritis or 
symmetric polyarthritis; 
DIP joint preference; 
dactylitis (sausage digits); 
enthesitis (insertion of 
tendon to bone); axial 
disease with sacroiliitis 


Asymmetric oligoarthritis; 
knee and ankle 
involvement; enthesitis; 
Achilles tendinitis; plantar 
fasciitis; sacroiliitis 
Asymmetric; sacroiliitis; 
knee and feet involvement 


Extra-articular 
Features 


Rheumatoid nodules; dry 
eyes and mouth; interstitial 
lung disease; Felty 
syndrome (splenomegaly, 
leukopenia, leg ulcers) 


Constitutional (fever, 
fatigue); multi-organ 
involvement (rash, oral 
ulcers, alopecia, serositis, 
kidney disease, neurologic 
disease, cytopenias) 


Uveitis 


Psoriasis; uveitis 


Uveitis; keratoderma 
blennorrhagicum; 
preceding infection 
(Chlamydia; enteropathic) 


Crohn disease; ulcerative 
colitis 


Diagnostic Studies 


Rheumatoid factor; anti- 
CCP; acute phase 
reactants; erosive changes 
on radiograph 


ANA; anti-double-stranded 
DNA; anti-Smith; anti-U1- 
RNP; anti-Ro/SSA; anti- 
La/SSB; no erosions on 
radiograph 


Calcification of anterior 
longitudinal ligament of 
spine on radiograph; 
sacroiliitis; usually HLA-B27 
Positive 


"Pencil-in-cup" deformities; 
erosions and osteophytes 
on radiograph; sometimes 
HLA-B27 positive 


Sacroiliitis; sometimes 
HLA-B27 positive 


Sacroiliitis; sometimes 
HLA-B27 positive 


ANA = antinuclear antibodies; CCP = cyclic citrullinated peptide; DIP = distal interphalangeal; MCP = metacarpophalangeal; MTP = 
metatarsophalangeal; PIP = proximal interphalangeal; RNP = ribonucleoprotein. 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


Table 3. Dermatologic Manifestations of Rheumatologic Disease 


Disease Manifestations 


Systemic lupus erythematosus Butterfly (malar) rash; photosensitive rash; discoid lupus 
erythematosus; subacute cutaneous lupus erythematosus; 
oral ulcerations (on the tongue or hard palate that are 
usually painless); alopecia; lupus panniculitis (painful, 
indurated subcutaneous swelling with overlying erythema of 
the skin) 


Dermatomyositis Gottron papules (erythematous plaques on extensor 
surfaces of MCP and PIP joints); photodistributed 
poikiloderma, including shawl sign (over the back and 
shoulders) and V sign (over the posterior neck/back or 
neck/upper chest); heliotrope rash (violaceous rash on the 
upper eyelid); mechanic's hands (hyperkeratotic, fissured 
skin on the palmar and lateral aspects of fingers); nailfold 
capillary abnormalities; holster sign (poikilodermic rash 
along lateral thigh) 


Amyopathic dermatomyositis Skin findings listed above under Dermatomyositis but 
without myositis findings 


Systemic sclerosis Skin thickening and hardening (limited disease involves face 
and skin distal to elbows/knees; diffuse disease involves 
skin proximal to distal forearms/knees); nailfold capillary 


changes 
Vasculitis Palpable purpura; cutaneous nodules; ulcers 
Behçet syndrome Painful oral and genital ulcers; erythema nodosum; 


acne/folliculitis; pathergy (skin inflammation/ulceration 
from minor trauma) 


Sarcoidosis Erythema nodosum 


Psoriatic arthritis Plaque psoriasis typically on extensor surfaces, umbilicus, 
gluteal fold, scalp, and behind ears; pustular psoriasis on 
palms and soles; arthritis may precede rash by up to 10 
years; nail pitting; onycholysis 


Reactive arthritis (formerly known as Reiter syndrome) Keratoderma blennorrhagicum (psoriasiform rash on soles, 
toes, palms); circinate balanitis (psoriasiform rash on penis) 

Adult-onset Still disease Evanescent, salmon-colored rash on trunk and proximal 
extremities 

Rheumatic fever (secondary to streptoccocal infection) Erythema marginatum (annular pink to red nonpruritic rash 


with central clearing) 


Lyme disease Erythema chronicum migrans (slowly expanding, often 
annual lesion with central clearing) 


MCP = metacarpophalangeal; PIP = proximal interphalangeal. 
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Table 4. Ocular Manifestations of Systemic Inflammatory Disease 


Ocular Manifestation Associated Systemic Inflammatory Disease 


Uveitis Spondyloarthritis (ankylosing spondylitis, reactive arthritis 
[formerly known as Reiter syndrome], inflammatory bowel 
disease) (anterior chamber); sarcoidosis (anterior and/or 
posterior chamber); Behçet syndrome (anterior and/or 
posterior chamber); granulomatosis with polyangiitis 
(formerly known as Wegener granulomatosis) (posterior 


chamber) 
Episcleritis Rheumatoid arthritis; spondyloarthritis; systemic vasculitis 
Scleritis Rheumatoid arthritis; relapsing polychondritis; inflammatory 


bowel disease; systemic vasculitis 


Retinal disease Systemic vasculitis; antiphospholipid antibody syndrome 
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Table 5. Internal Organ Involvement in Rheumatologic Disease 


Organ Disease Type of Involvement 
Heart 
Kawasaki disease Coronary artery vasculitis 
Systemic sclerosis Arrhythmia; cardiomyopathy; 
pulmonary hypertension 
SLE Pericarditis; valvular disease; 
cardiomyopathy 
RA Pericarditis; cardiomyopathy 
Rheumatic fever; antiphospholipid Valvular disease 
antibody syndrome 
GCA; Takayasu arteritis Aortitis; heart failure; large-vessel 
vasculitis 
Lung 
RA Serositis; ILD; rheumatoid nodules 
SLE; CTDs; HSP Serositis; pneumonitis; pulmonary 
hemorrhage from vasculitis 
AAV; systemic vasculitis Pulmonary hemorrhage; cavitary 
nodules 
Systemic sclerosis ILD; pulmonary hypertension 
Antiphospholipid antibody syndrome Pulmonary embolism 
Sarcoidosis Hilar lymphadenopathy; ILD 
Goodpasture syndrome Pulmonary hemorrhage 
Kidney 
SLE; CTDs; AAV; systemic vasculitis Glomerulonephritis 
(except PAN) 
PAN Renal artery vasculitis 
Antiphospholipid antibody syndrome Renal infarct; renal vein thrombosis 
Sjogren syndrome Acute interstitial nephritis/RTA 
Goodpasture syndrome Glomerulonephritis 
Gastrointestinal 
PAN Mesenteric vasculitis 
Spondyloarthritis Inflammatory bowel disease 
HSP Intestinal vasculitis; ulcerations 
Behçet syndrome Ulcerations; inflammatory bowel 
disease 
FMF Peritonitis 
Neurologic 
SLE; CTDs; AAV; systemic vasculitis Mononeuritis multiplex; peripheral 
neuropathy 
PACNS CNS vasculitis 


AAV = ANCA-associated vasculitis; CNS = central nervous system; CTD = connective tissue disease; FMF = familial Mediterranean 

fever; GCA = giant cell arteritis; HSP = Henoch-Schönlein purpura; ILD = interstitial lung disease; PACNS = primary angiitis of the 
central nervous system; PAN = polyarteritis nodosa; RA = rheumatoid arthritis; RTA = renal tubular acidosis; SLE = systemic lupus 
erythematosus. 
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Table 6. Rheumatologic and Musculoskeletal Manifestations in Systemic Disease 


Systemic Disease Rheumatologic/ Musculoskeletal 
Manifestations 
Diabetes mellitus Dupuytren contracture; adhesive capsulitis of the shoulder; 


diabetic amyotrophy (ischemic lumbosacral plexopathy); 
carpal tunnel syndrome; diffuse idiopathic skeletal 
hyperostosis; trigger finger; cheiroarthropathy 
(scleroderma-like thickening of hands); diabetic 
osteoarthropathy/Charcot foot 


Hypothyroidism Arthralgia/myalgia; myopathy (with elevated serum creatine 
kinase) 

Hyperthyroidism Osteoporosis; myopathy (serum creatine kinase not 
elevated) 

Hyperparathyroidism Calcium pyrophosphate deposition; osteoporosis 

Acromegaly Arthralgia/osteoarthritis; bone pain; calcium pyrophosphate 
deposition 

Sickle cell disease Sickle crisis; osteonecrosis; bone pain 

Hemophilia Hemarthroses 

Carcinoma Inflammatory polyarthritis or tendinitis; dermatomyositis; 
hypertrophic osteoarthropathy 

Myeloma/lymphoma/leukemia Cryoglobulinemia; amyloidosis; arthritis (particularly in 
children) 

Hemochromatosis Osteoarthritis (especially atypical joints such as 
metacarpophalangeal joints); calcium pyrophosphate 
deposition 
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Table 7. Autoantibodies in Rheumatologic Disease 


Autoantibody 


Rheumatologic 
Condition 


Sensitivity / Specificity 


Comments 


ANA 


Anti-double-stranded DNA 


Anti-Smith 


Anti-U1-RNP 


Anti-Ro/SSA; anti-La/SSB 


Anti-Scl-70 
(antitopoisomerase) 


Anticentromere 


c-ANCA (antiproteinase-3) 


p-ANCA 
(antimyeloperoxidase) 


Anti-Jo-1 


Rheumatoid factor 


Anti-cyclic citrullinated 
peptide 


Antihistone 


Cryoglobulins 


SLE; also SSc, Sjégren, 
and MCTD 


SLE 


SEE 


MCTD; SLE 


Sjögren; SLE; RA; SSc 


DcSSc 


LeSSc (CREST) 


GPA 


MPA; EGPA 


Myositis 


RA; Sjögren; 
cryoglobulinemia 


RA 


DILE 


Vasculitis; hepatitis C; 
myeloma; SLE; RA 


SLE: 95% sensitivity; poor 
specificity 


SLE: 60% sensitivity, >95% 
specificity; Crithidia IFA or 
Farr assays more specific 
than ELISA 


SLE: 30% sensitivity, 99% 
specificity 


100% sensitivity 


Sjogren: 70% sensitivity; 
SLE: 30% sensitivity 


10%-30% sensitivity 


10%-30% sensitivity 


90% sensitivity when 
disease is active; high 
specificity in classic 
presentations 


MPA: 80% sensitivity; 
EGPA: 60% sensitivity; less 
specific than c-ANCA 


20%-30% sensitivity 


RA: 70% sensitivity; limited 
specificity, especially in 
patients without a classic 
disease presentation 


RA: 70% sensitivity; more 
specific than RF for RA 


95% sensitivity; poor 
specificity 


Type II or III cryoglobulins 
seen in patients with 
cryoglobulinemic vasculitis 


Does not correlate with 
disease activity 


Found in more severe 
disease, especially kidney 
disease; antibody levels 
commonly follow disease 
activity and are useful to 
monitor 


Most specific test for SLE; 
does not correlate with 
disease activity 


High titer seen in MCTD 
(>1:10,000); does not 
correlate with disease 
activity 


Sicca symptoms; in SLE, 
associated with 
photosensitive rash and 
neonatal lupus 
erythematosus (rash and 
conduction block) 


Seen more often in patients 
with SSc who have 
pulmonary fibrosis 


Patients with SSc with this 
antibody are more likely to 
develop pulmonary 
hypertension 


Correlation with disease 
activity is unclear 


Atypical p-ANCA 
(antimyeloperoxidase 
negative) can be seen in 
inflammatory bowel disease 
and with positive ANA 


Associated with 
antisynthetase syndrome 


RF is an antibody to Ig and 
hence many false positives 
(hepatitis C, SLE); 30% 
with RA are RF negative; 
may convert to positive 
later in RA course 


Can be positive in RF- 
negative RA patients; often 
present before RF becomes 
positive; associated with 
erosions; predicts disease 
progression in 
undifferentiated arthritis 


Also seen in patients with 
native lupus 


May be present in 
connective tissue diseases 
in the absence of vasculitis 


ANA = antinuclear antibodies; CREST = calcinosis, Raynaud phenomenon, esophageal dysmotility, sclerodactyly, and 
telangiectasia; DcSSc = diffuse cutaneous systemic sclerosis; DILE = drug-induced lupus erythematosus; EGPA = eosinophilic 
granulomatosis with polyangiitis (formerly known as Churg-Strauss syndrome); ELISA = enzyme-linked immunosorbent assay; 
GPA = granulomatosis with polyangiitis (formerly known as Wegener granulomatosis); IFA = immunofluorescent assay; LcSSc = 
limited cutaneous systemic sclerosis; MCTD = mixed connective tissue disease; MPA = microscopic polyangiitis; RA = rheumatoi 
arthritis; RF = rheumatoid factor; RNP = ribonucleoprotein; SLE = systemic lupus erythematosus; SSc = systemic sclerosis. 
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Table 8. Radiographic Findings of Common Rheumatologic Diseases 


Rheumatologic Disease Radiographic Findings 

Rheumatoid arthritis Bony erosions; periarticular osteopenia; subluxations; soft- 
tissue swelling; MCP and PIP involvement on hand 
radiograph 

Osteoarthritis Asymmetric joint-space narrowing; osteophytes; 


subchondral sclerosis and cystic changes; degenerative disk 
disease with collapse of disks; degenerative joint disease 
with facet joint osteophytes; these findings lead to 
spondylolisthesis (anterior/posterior misalignment of the 
spine) and kyphosis 


Diffuse idiopathic skeletal hyperostosis Calcification of the anterior longitudinal ligament; bridging 
horizontal syndesmophytes; usually more prominent on 
right side of spine than left 


Ankylosing spondylitis Sacroiliitis; squaring of the vertebral bodies; bridging 
vertical enthesophytes; shiny corners 


Psoriatic arthritis Destructive arthritis with erosions and osteophytes; DIP 
involvement; "pencil-in-cup" deformities on hand 
radiograph; arthritis mutilans 


Gout Punched-out erosions with sclerotic border and overhanging 
edge; periarticular soft-tissue swelling with calcifications in 
tophaceous deposits 


Calcium pyrophosphate deposition Chondrocalcinosis, most commonly of the knees, shoulders, 
wrists, pubic symphysis; leads to osteoarthritis 


DIP = distal interphalangeal; MCP = metacarpophalangeal; PIP = proximal interphalangeal. 
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Table 9. Potential Toxicities of NSAID Use 


Category Toxicity 

Cardiovascular Hypertension; myocardial infarction; exacerbation of heart failure 

Hemostatic Bleeding diathesis 

Gastrointestinal Dyspepsia; reflux; peptic ulcer disease; gastrointestinal bleeding 

Obstetric/Gynecologic Bleeding; delayed labor; premature ductus arteriosus closure 

Pulmonary Asthma exacerbation 

Renal Hypertension; decreased glomerular filtration; increased salt and water retention; 
increased renin production; uncommonly, allergic interstitial nephritis or acute tubular 
necrosis 
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Table 10. Nonbiologic Disease-Modifying Antirheumatic Drugs 


Agent Mechanism Indications Common Monitoring 
Parameters 
Methotrexate DHFR inhibition; RA; psoriasis; psoriatic Baseline: chest radiography, 
extracellular adenosine arthritis; DM; PM; hepatitis screening, CBC, LCTs, 
level modification vasculitis serum creatinine 


Thereafter: CBC, LCTs, serum 
creatinine every 3 months? 


Hydroxychloroquine Uncertain; appears to SLE; RA Baseline: CBC, LCTs, serum 
involve stabilization of creatinine 
lysosomal vacuoles, Baseline/periodic ophthalmologic 
leading to inhibition of examinations approximately 
antigen processing and every 12 months to evaluate for 
costimulatory activation hydroxychloroquine deposition, 
which rarely can lead to visual 
loss 
Sulfasalazine Antimetabolite; a pro- RA; SpA; IBD Baseline: CBC, LCTs, serum 
drug broken down into 5- creatinine 
amino salicylic acid Thereafter: CBC, LCTs, serum 
(active metabolite in the creatinine every 3-6 months 


gastrointestinal tract) 
and sulfapyridine (exerts 
systemic action) 


Leflunomide Blocks dihydroorotase, an RA Baseline: chest radiography, 
enzyme involved in hepatitis screening, CBC, LCTs, 
pyrimidine biosynthesis serum creatinine 
that targets replicating Thereafter: CBC, serum creatinine 
lymphocytes, which lack every 3 months; LCTs every 8-12 
pyrimidine salvage weeks, and leflunomide 
pathways; temporarily or permanently 
antiproliferative discontinued for significant 


elevations >2 times normal and 
additional therapy with 
cholestyramine for elevations >3 
times normal? 


Azathioprine Purine analogue; inhibits SLE; DM; PM; Baseline: CBC, LCTs, serum 
DNA synthesis essential vasculitis; IBD creatinine 
for proliferating T- and B- Thereafter: CBC, LCTs, serum 
lymphocytes creatinine every 3 months? 

Cyclophosphamide Alkylating agent; blocks Severe and life- Close monitoring clinically and 
DNA synthesis and threatening disease in measuring CBC, chemistries, 
causes cell death SLE, DM, PM, and LCTs, urinalysis every 4-8 weeks 

vasculitis 

Mycophenolate mofetil Inosine monophosphate SLE (especially lupus Baseline: CBC, LCTs, serum 
inhibition; nephritis); vasculitis; creatinine 
antiproliferative; DM; PM Thereafter: CBC, LCTs, serum 
mycophenolate is creatinine every 3 months? 


converted into the active 
metabolite, mycophenolic 
acid, which inhibits 
inosine monophosphate 
dehydrogenase (an 
enzyme in the purine 
synthetic pathway) and 
preferentially inhibits T- 
and B-lymphocytes 


Cyclosporine Inhibits calcineurin (a SLE; psoriasis; RA Baseline: CBC, LCTs, serum 
transcription activating creatinine 
factor); preferentially Thereafter: CBC, LCTs, serum 
targets T cells creatinine every 2-3 months? 
Apremilast Inhibits Psoriasis; psoriatic Baseline: weight 
phosphodiesterase 4 arthritis Thereafter: weight, 


neuropsychiatric effects 
————————————————— eee, ,,,,,,,,SSe eee 


CBC = complete blood count; DHFR = dihydrofolate reductase; DM = dermatomyositis; IBD = inflammatory bowel disease; LCTs = 
liver chemistry tests; PM = polymyositis; RA = rheumatoid arthritis; SLE = systemic lupus erythematosus; SpA = spondyloarthritis. 


*Recommended monitoring interval is for a stable dose but may be shorter after initiation or in the case of abnormal results and 
must be individualized to the patient’s risk of toxicity. 
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Figure 1. Biologic targets in rheumatoid arthritis. 
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Various processes within the rheumatoid joint may be targeted by biologic (and nonbiologic) DMARDs. This figure illustrates the targets 
of specific biologic agents, described more fully in the text. CCP = cyclic citrullinated peptide; DMARD = disease-modifying antirheumatic 
drug; IL = interleukin; LTB, = leukotriene B,; MMP = matrix metalloproteinase; O, = oxygen; PGE, = prostaglandin E,; RF = rheumatoid 
factor; TNF = tumor necrosis factor. 


*Activated synovial fibroblasts secrete MMPs and other enzymes that contribute to the degradation of articular cartilage. 
‘Activated osteoclasts secrete MMPs and other enzymes that contribute to marginal erosions of bone. 
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Table 11. Biologic Disease-Modifying Antirheumatic Drugs 


Agent 


Adalimumab 


Etanercept 


Certolizumab pegol 


Golimumab 


Infliximab 


Abatacept 


Rituximab 


Tocilizumab 


Belimumab 


Agent Structure 


Fully humanized 
monoclonal antibody 


Soluble p75 TNF-a 
receptor/ IgG Fc 
segment chimer 


Fab’ segment of 
monoclonal antibody 
modified by 
polyethylene glycol 
strands to reduce 
immunogenicity 


Fully humanized 
monoclonal antibody 


Partially humanized 
mouse monoclonal 
antibody 


Soluble CTLA4 
receptor/IgG Fc 
segment chimer 


Chimeric (mouse + 
human) monoclonal 
antibody 


Humanized 
monoclonal antibody 


Human monoclonal 
antibody 


Target 


TNF-a 


TNF-a 


TNF-a 


TNF-a 


TNF-a 


T-cell costimulation 


CD20* B cells 


IL-6 receptor 


BLyS/BAFF 


Indications 


RA; psoriatic arthritis; 
ankylosing spondylitis; 
IBD 


RA; psoriatic arthritis; 
ankylosing spondylitis 


RA; psoriatic arthritis; 
ankylosing spondylitis 


RA; psoriatic arthritis; 
ankylosing spondylitis 


RA; psoriatic arthritis; 
ankylosing spondylitis; 
IBD 


RA 


RA; ANCA-associated 
vasculitis 


RA; JIA; Castleman 
disease 


SUE 


Common 
Monitoring 
Parameters 


TB, fungal, and 
other infections; 
CBC, serum 
creatinine, and LCTs 
at baseline; 
thereafter every 3-6 
months 


TB, fungal, and 
other infections; 
CBC, serum 
creatinine, and LCTs 
at baseline; 
thereafter every 3-6 
months 


TB, fungal, and 
other infections; 
CBC, serum 
creatinine, and LCTs 
at baseline; 
thereafter every 3-6 
months 


TB, fungal, and 
other infections; 
CBC, serum 
creatinine, and LCTs 
at baseline; 
thereafter every 3-6 
months 


TB, fungal, and 
other infections; 
CBC, serum 
creatinine, and LCTs 
at baseline; 
thereafter every 2-3 
months 


TB, fungal, and 
other infections; 
CBC, serum 
creatinine, and LCTs 
at baseline; 
thereafter every 3-6 
months 


Infections; IgG 
levels; CBC, 
chemistries, and 
LCTs at baseline and 
at 2 weeks; 
thereafter every 3-6 
months 


TB and other 
infections; CBC, 
chemistries, and 
LCTs at baseline and 
with each infusion or 
every 2-3 months; 
lipid profile every 3- 
6 months 


IgG levels; CBC, 
chemistries, and 
LCTs at baseline and 
2 weeks; thereafter 
every 3 months 


Table 11. Biologic Disease-Modifying Antirheumatic Drugs 


Agent 


Agent Structure 


Target 


Indications 


Common 
Monitoring 
Parameters 


Tofacitinib 


Ustekinumab 


Orally available small 
molecule agent 


Human monoclonal 
antibody 


JAK 


IL-12/1L-23 


RA 


Psoriasis; psoriatic 
arthritis 


TB and other 
infections; CBC, 
chemistries, and 
LCTs at baseline and 
every 3 months 


Close monitoring for 
TB and other 
infections; CBC, 
chemistries, and 
LCTs at baseline and 
every 3 months 


Anakinra Recombinant receptor IL-1B receptor RA; AOSD; cryopyrin- CBC at baseline and 
antagonist associated syndromes every 3 months 
Rilonacept Dual IL-1B receptors IL-1 Cryopyrin-associated CBC at baseline and 
chimerically attached syndromes; refractory every 3 months 
to IgG Fc segment gout 
Canakinumab Fully humanized IL-1B Cryopyrin-associated CBC at baseline and 
antibody syndromes every 3 months 
AOSD = adult-onset Still disease; BAFF = B-cell-activating factor; BLYS = B-lymphocyte stimulator; CBC = complete blood count; 
IBD = inflammatory bowel disease; IL = interleukin; JAK = Janus kinase; JIA = juvenile idiopathic arthritis; LCTs = liver chemistry 


tests; RA = rheumatoid arthritis; SLE = systemic lupus erythematosus; TB = tuberculosis; TNF = tumor necrosis factor. 
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Table 12. Rheumatologic Medications and Pregnancy 


Medication/Class FDA Comments 
Pregnancy 


Category? 


Anti-Inflammatory Agents 


NSAIDs Various May impede implantation and may be associated with a 
small increased risk of miscarriage when used before 20 
weeks' gestation. Use of NSAIDs after 30 weeks' gestation 


can lead to premature closure of the ductus arteriosus. 


Glucocorticoids Various In the first trimester, they can increase the risk of cleft 
palate in the fetus and of gestational diabetes in the 
mother throughout pregnancy. Nonetheless, they can be 
useful in the management of active autoimmune disease in 
pregnancy. Non-fluorinated glucocorticoids (e.g., 
prednisone, prednisolone, methylprednisolone) have 
limited ability to cross the placenta and may be preferred, 
except when treating the fetus (e.g., neonatal lupus 
erythematosus). 


Colchicine E Should be used only if the potential benefit justifies the 


potential risk to the fetus. 


Analgesics 


Generally considered safe at standard dosing, but does 
cross the placenta. 


Acetaminophen B 


Some opiates/opioids cross the placenta; may cause fetal 
opioid withdrawal at birth. 


Opiates Various 


Tramadol (8 Should be used only if the potential benefit justifies the 
potential risk to the fetus; post-marketing reports suggest 
the possibility of neonatal seizures, withdrawal syndrome, 


and still birth. 


Topical use may limit serum levels; individual agents 
should be reviewed for pregnancy impact prior to use. 


Topical agents Varies by agent, 
concentration, 


and vehicle 


Table 12. Rheumatologic Medications and Pregnancy 


Medication/Class FDA Comments 
Pregnancy 
Category? 


Nonbiologic DMARDs 


Methotrexate X Highly teratogenic and abortifacient; must be discontinued 
at least 3 months before pregnancy. 

Hydroxychloroquine iC Despite a C rating, relatively safe in pregnancy and should 
not be discontinued. 

Sulfasalazine B Relatively safe during pregnancy. 

Leflunomide X Extremely teratogenic; must not be used before/during 


pregnancy; cholestyramine administration is required to 
remove the drug from the body in all women of 
childbearing potential upon discontinuation and specifically 
in those wishing to become pregnant; should be followed 
up with measurement of leflunomide and its metabolite 
levels to ensure removal of the drug. 


Azathioprine D Routine use in pregnancy is not recommended; however, 
despite a D rating, azathioprine may be safer than some 
other DMARDs and may be used if an immunosuppressive 
agent is imperatively needed. 


Cyclophosphamide D Not used in pregnancy unless absolutely necessary. 

Mycophenolate mofetil D Teratogenic; should not be used in pregnancy; discontinue 
for 3 months before attempting pregnancy. 

Cyclosporine C May be used in pregnancy only if benefits outweigh the 
risks. 


Biologic DMARDs 


TNF-a inhibitors B Accumulating retrospective data suggest low risk in 
pregnancy, but evidence is limited; can be continued if 
absolutely needed; different agents may have different 
considerations regarding crossing the placenta. 


Ustekinumab, anakinra B Should be used only if the potential benefit justifies the 
undefined risk to the fetus. 

Abatacept, rituximab, tocilizumab, È Should be used only if the potential benefit justifies the 

belimumab, tofacitinib, rilonacept, potential risk to the fetus; tofacitinib may be teratogenic at 

canakinumab high doses. 


Urate-Lowering Therapy 


Allopurinol [E Should be used only if the potential benefit justifies the 
potential risk to the fetus. 

Febuxostat C Should be used only if the potential benefit justifies the 
potential risk to the fetus. 

Probenecid B No current evidence for adverse impact on pregnancy. 

Pegloticase GC Should be used only if the potential benefit justifies the 


potential risk to the fetus. 


DMARD = disease-modifying antirheumatic drug; TNF = tumor necrosis factor. 
*See MKSAP 17 General Internal Medicine for information on the FDA pregnancy categories. 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


Table 13. The 2010 American College of Rheumatology/European League Against 
Rheumatism Classification Criteria for Rheumatoid Arthritis 


Target Population: newly presenting patients 


1) who have at least 1 joint with definite clinical synovitis (swelling) 


2) with synovitis not better explained by another disease (rheumatology consult may be indicated) 


Classification Criteria for RA (score-based algorithm: add score of categories A-D; a score of 
26/10 is needed for classification of a patient as having definite RA; score may change over 
time) 


Score 

A) Joint Involvement (swollen or tender) 

1 large joint (shoulders, elbows, hips, knees, ankles) 0 

2-10 large joints 

1-3 small joints (with or without involvement of large 2 

joints)? 

4-10 small joints (with or without involvement of large 3 

joints) 

>10 joints (at least 1 small joint) 5 
B) Serology (at least 1 test result is needed for classification) 

Negative RF and negative anti-CCP antibodies 0 

Low-positive RF or low-positive anti-CCP antibodies 2 

(>ULN but <3 times ULN) 

High-positive RF or high-positive anti-CCP antibodies (>3 3 

times ULN) 


C) Acute Phase Reactants (at least 1 test result is needed for 
classification) 


Normal CRP and normal ESR 0 
Abnormal CRP or abnormal ESR 

D) Duration of Joint Symptoms (by patient self-report) 
<6 weeks 0 


26 weeks 1 


CCP = cyclic citrullinated peptide; CRP = C-reactive protein; ESR = erythrocyte sedimentation rate; RA = rheumatoid arthritis; RF 
= rheumatoid factor; ULN = upper limit of normal for the laboratory and assay. 

“Small joints” refers to the metacarpophalangeal joints, proximal interphalangeal joints, second through fifth metatarsophalangeal 
joints, thumb interphalangeal joints, and wrists. 


Adapted with permission from John Wiley & Sons, from Aletaha D, Neogi T, Silman AJ, et al. 2010 Rheumatoid arthritis 
classification criteria: an American College of Rheumatology/European League Against Rheumatism collaborative initiative. Arthritis 
Rheum. 2010 Sep;62(9):2569-81. [PMID: 20872595] Copyright 2010 American College of Rheumatology. 
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Table 14. Musculoskeletal Manifestations of Rheumatoid Arthritis 


Feature 


Findings 


Comments 


Joint inflammation 


Distribution of joint involvement 


Joint damage 


Periarticular involvement 


Muscular weakness 


Decreased bone quality 


Morning stiffness; joint tenderness; 
soft-tissue swelling; palpable joint 
effusion; local warmth; pain on active 
and passive range of motion 


Symmetric; initially small joints; 
progresses proximally to larger joints; 
commonly involves MCP, PIP, MTP, 
and wrist joints 


Decreased range of motion; 
contractures; ulnar deviation; 
subluxation; cervical instability; 
basilar invagination 


Bursitis; tenosynovitis; tendinopathy; 
swan neck and boutonniére 
deformities; flexion contractures; 
popliteal (Baker) and ganglion cysts 


Disuse atrophy; drug-induced 
myopathy (glucocorticoids and other 
drugs) 


Periarticular osteopenia; generalized 
loss of bone mineral density; 
increased risk of fracture 


Assess duration of morning stiffness 
by asking "How long does it take from 
when you wake up in the morning 
until you feel as good as you are going 
to feel for the rest of the day?" 


DIP joint involvement is uncommon 
(seen in psoriatic arthritis, 
osteoarthritis). 


Marginal erosions may be evident 
earliest at the 5th MTP joint. Cartilage 
degradation causes joint-space 
narrowing. Ankylosis can occur in 
long-standing disease. 


Olecranon bursitis and rotator cuff 
tendinopathy are common. 
Tenosynovitis can cause trigger finger 
but is less prominent than in 
spondyloarthritis. Popliteal (Baker) 
cysts are contiguous with the knee 
joint. 

Interosseous and quadriceps muscles 
are common sites of atrophy from 
disuse. 


Risk of fracture may be 
underestimated by bone mineral 
density alone. 


DIP = distal interphalangeal; MCP= metacarpophalangeal; MTP = metatarsophalangeal; PIP = proximal interphalangeal. 
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Figure 2. Involvement of the hands in rheumatoid arthritis. 


- 


\- 


Early rheumatoid arthritis with mild fusiform soft-tissue swelling of the proximal interphalangeal joints (/eft panel). Moderate to severe 
rheumatoid arthritis with synovitis of the metacarpophalangeal joints and swan neck deformities of the second and third digits 
(center panel). Severe deforming rheumatoid arthritis with ulnar deviation, multiple rheumatoid nodules, and proximal interphalangeal 


joint subluxations (right panel). 
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Figure 3. Hand radiograph showing rheumatoid arthritis. 


Periarticular osteopenia is present at the metacarpophalangeal joints. Marginal erosions are present at the second proximal interphalan- 
geal and metacarpophalangeal joints, as well as the ulnar styloid. Both are characteristic of rheumatoid arthritis and findings that can 
aid in diagnosis. Joint-space narrowing (a nonspecific finding) is seen at the second and fifth proximal interphalangeal joints. 
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Figure 4. Foot radiograph showing rheumatoid arthritis. 


Characteristic changes of rheumatoid arthritis are frequently seen in the small joints of the feet, as seen here with severe erosive 
change at the fifth metatarsophalangeal joint and marginal erosions at the first and second metatarsophalangeal joints and the first 
interphalangeal joint. Nonspecific cystic changes in bone may be seen in many different forms of arthritis. 
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Figure 5. 2012 American College of Rheumatology recommendations update for the 
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treatment of early rheumatoid arthritis, defined as a disease duration <6 months. DMARDs include hydroxychloroquine, leflunomide, 
methotrexate, minocycline, and sulfasalazine. DMARD = disease-modifying antirheumatic drug; HCQ = hydroxychloroquine; 
MTX = methotrexate; RA = rheumatoid arthritis; TNF = tumor necrosis factor. 


Definitions of disease activity are available at http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)2151-4658) and were categorized 
as low, moderate, or high. 


ÞPatients were categorized based on the presence or absence of 1 or more of the following poor prognostic features: functional limitation 
(e.g., Health Assessment Questionnaire score or similar valid tools), extra-articular disease (e.g., presence of rheumatoid nodules, RA 
vasculitis, Felty syndrome), positive rheumatoid factor or anti-cyclic citrullinated peptide antibodies, and bony erosions by radiograph. 


Adapted with permission from John Wiley & Sons, from Singh JA, Furst DE, Bharat A, et al. 2012 update of the 2008 American College of 
Rheumatology recommendations for the use of disease-modifying antirheumatic drugs and biologic agents in the treatment of rheumatoid 
arthritis. Arthritis Care Res (Hoboken). 2012;64(5):625-639. [PMID: 22473917] Copyright 2012 American College of Rheumatology. 
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Figure 6. 2012 American College of Rheumatology (ACR) recommendations update for 
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EN m 
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the treatment of established rheumatoid arthritis (RA), defined as a disease duration >6 months or meeting the 1987 ACR classifica- 
tion criteria. Depending on a patient’s current medication regimen, the management algorithm may begin at an appropriate rectangle 


in the figure, rather than only at the top of the figure. DMARDs include HCQ, LEF, MTX, minocycline, and sulfasalazine (therapies are 
listed alphabetically; azathioprine and cyclosporine were considered but not included). DMARD monotherapy refers to treatment in most 
instances with HCQ, LEF, MTX, or sulfasalazine; in few instances, where appropriate, minocycline may also be used. Anti-TNF biologics 
include adalimumab, certolizumab pegol, etanercept, infliximab, and golimumab. Non-TNF biologics include abatacept, rituximab, 

or tocilizumab (therapies are listed alphabetically). DMARD = disease-modifying antirheumatic drug; HCQ = hydroxychloroquine; 

LEF = leflunomide; MTX = methotrexate; RA = rheumatoid arthritis; TNF = tumor necrosis factor. 


*Definitions of disease activity are available at http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)2151-4658) and were categorized 
as low, moderate, or high. Features of poor prognosis included the presence of 1 or more of the following: functional limitation (e.g., 
Health Assessment Questionnaire score or similar valid tools), extra-articular disease (e.g., presence of rheumatoid nodules, RA vasculi- 
tis, Felty syndrome), positive rheumatoid factor or anti-cyclic citrullinated peptide antibodies, and bony erosions by radiograph. 


Adapted with permission from John Wiley & Sons, from Singh JA, Furst DE, Bharat A, et al. 2012 update of the 2008 American College of 
Rheumatology recommendations for the use of disease-modifying antirheumatic drugs and biologic agents in the treatment of rheumatoid 
arthritis. Arthritis Care Res (Hoboken). 2012;64(5):625-639. [PMID: 22473917] Copyright 2012 American College of Rheumatology. 
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Figure 7. Diffuse idiopathic skeletal hyperostosis. 


This disorder is characterized by calcification of the enthesis regions (where the tendons or ligaments insert into bone) and the spinal 
ligaments. The diagnosis is confirmed on radiograph by the presence of flowing osteophytes along the anterolateral aspect of at least 


four contiguous vertebral bodies (most easily detected in the thoracic spine), preserved vertebral height, and absent findings typical for 
ankylosing spondylitis. 
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Figure 8. Heberden nodes in osteoarthritis are bony spurs at the dorsolateral and medial 
aspects of the distal interphalangeal joints. 


pak firs nin Has a 
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Figure 9. Plain radiograph of hand osteoarthritis showing joint-space narrowing, 


subchondral sclerosis, and osteophyte formation involving the distal interphalangeal and proximal interphalangeal joints. 
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Figure 10. Plain radiograph of knee medial compartment osteoarthritis showing joint-space 
narrowing and subchondral sclerosis (arrow). 
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Table 15. Clinical Features of Spondyloarthritis 


Ankylosing Psoriatic IBD-Associated Reactive 
Spondylitis Arthritis Arthritis Arthritis 
Musculoskeletal 
Axial involvement Axial involvement May occur at any May be Less common than in 


Peripheral 
involvement 


Dermatologic 


Ophthalmologic 


Gastrointestinal 


Genitourinary 


Cardiovascular 


Pulmonary 


Bone quality 


predominates; 
initially 
symmetrically 
involves the SI joints 
and lower spine, 
progressing 
cranially; does not 
skip regions 


Enthesitis (e.g., 
Achilles tendinitis) 
with or without 
asymmetric large- 
joint oligoarthritis; 
hip involvement can 
cause significant 
functional limitation; 
shoulders can be 
involved 


Psoriasis may coexist 


Uveitis (typically 
anterior, unilateral, 
recurrent) 


Asymptomatic 
intestinal ulcerations 


Urethritis (rare) 


Aortic valve disease; 
aortitis; conduction 
abnormalities; CAD 


Restrictive lung 
disease from 
costovertebral 
rigidity; apical 
fibrosis (rare) 


Falsely elevated 
bone mineral density 
from 
syndesmophytes; 
increased risk of 
spine fracture 


level; may start in 
the cervical spine; 
may skip regions; 
may be asymmetric 


Various patterns, 
most commonly 
polyarticular; DIP 
involvement is 
associated with nail 
involvement; 
dactylitis; enthesitis; 
tenosynovitis; 
arthritis mutilans 


Psoriasis typically 
precedes joint 
involvement; nail 
pitting; onycholysis 


Conjunctivitis more 
common than uveitis 
(anterior; can be 
bilateral, insidious, 
or chronic) 


Association with 
traditional CAD risk 
factors 


Increased risk of 
fracture; 
multifactorial 


asymptomatic but 
can follow a course 
similar to ankylosing 
spondylitis; SI 
involvement often 
asymmetric; arthritis 
does not parallel IBD 
activity 


Two patterns: 
mono/oligoarticular 
large joint lower 
extremity (parallels 
IBD activity), and 
polyarticular small 
joint upper extremity 
(does not parallel 
IBD activity); 
dactylitis and 
enthesitis may occur 


Pyoderma 
gangrenosum; 
erythema nodosum 


Uveitis (anterior; can 
be bilateral, 
insidious, or 
chronic); 
conjunctivitis, 
keratitis, and 
episcleritis are rare 


Crohn disease; 
ulcerative colitis 


Nephrolithiasis 


Thromboembolism 


High risk for vitamin 
D deficiency, low 
bone density, and 
fracture 


other forms of 
spondyloarthritis 


Enthesitis and 
asymmetric large- 
joint oligoarthritis; 
usually self-limited; 
nonerosive; some 
patients experience 
recurrent or 
persistent arthritis; 
may develop 
features of other 
forms of 
spondyloarthritis 


Keratoderma 
blennorrhagicum; 
circinate balanitis 


Conjunctivitis is 
more common than 
uveitis 


Prior GI infection in 
some patients 


Prior GU infection in 
some patients; 
sterile urethritis; 
prostatitis; cervicitis; 
salpingitis 


Localized osteopenia 


p 
CAD = coronary artery disease; DIP = distal interphalangeal; GI = gastrointestinal; GU = genitourinary; IBD = inflammatory bowel 
disease; SI = sacroiliac. 
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Figure 11. Dactylitis (“sausage digit”) associated with psoriatic arthritis. 


bs 


Dactylitis manifests as swelling of the entire digit and arises from inflammation of the flexor tendon and adjacent soft tissue. 
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Figure 12. This patient with psoriatic arthritis has onycholysis and onychodystrophy 
(malformation of a fingernail or toenail). 


ý ~ 
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Table 16. Classification Criteria for Psoriatic Arthritis (CASPAR) 


Inflammatory articular disease (joint, spine, entheseal) 
Plus three or more of the following: 
Psoriasis (current, personal history of, family history of) 
Psoriatic nail dystrophy 
Negative rheumatoid factor? 
Dactylitis/swelling of entire digit (current, personal history of) 


Radiologic evidence of juxta-articular new bone formation (joint of hand or foot) 


*Five to ten percent of patients may have a positive rheumatoid factor or anti-cyclic citrullinated peptide antibodies; this would not 
exclude the diagnosis as long as the patient meets sufficient other criteria. 
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Figure 13. Pencil-in-cup deformity in psoriatic arthritis. 


Note the erosion and remodeling of the index proximal interphalangeal joint with a cup-like appearance of the distal bone on the ulnar 
aspect of the joint; the bone proximal to the joint becomes so eroded as to look like a pencil point within the cup. 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


Table 17. Evaluation of Patients with Suspected Spondyloarthritis 


History 


Inflammatory back and/or joint pain? 

Family history of SpA or psoriasis 

Positive response to NSAIDs 

Symptoms consistent with, or existing diagnosis of, psoriasis, IBD, and/or ocular inflammation (iritis, uveitis, conjunctivitis) 
Preceding infection 


Urethritis symptoms in the absence of ongoing infection 


Physical Examination Findings 


Spine/SI joint tenderness; limited ROM of spine’; tenderness and/or swelling of joints, tendons (dactylitis), and/or tendon 
insertions to bone (enthesitis, especially Achilles tendon insertion) 


Rash and/or nail changes indicative of psoriasis 


Ocular inflammation (iritis, uveitis, conjunctivitis) 


Laboratory Studies 


Positive HLA-B27 


Elevated C-reactive protein and/or erythrocyte sedimentation rate 


Radiography 


Plain radiography of SI joints and/or symptomatic area of spine (lumbar, thoracic, cervical) showing characteristic changes; if 
plain radiograph is negative, consider MRI of SI joints +/- spine 


Plain radiograph of symptomatic peripheral joints to look for erosions and new bone formation suggestive of inflammatory 
arthritis/enthesitis 


IBD = inflammatory bowel disease; ROM = range of motion; SI = sacroiliac; SpA = spondyloarthritis. 


“Inflammatory joint pain is worse overnight, in the morning, and after immobility; improves with joint use; and is associated with 
morning stiffness lasting longer than 1 hour. 


>Schober test, chest expansion, and occiput-wall distance measurements can be useful. 
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Figure 14, Diagnostic evaluation for suspected axial spondyloarthritis. 


Inflammatory back pain? 


Conventional radiography 
of SI joints + spine 
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If clinical suspicion 
remains high, 
consider MRI of SI 
joints + spine 


Normal Inflammation 


Likely SpA 


Consider alternative 
diagnosis/observation 


SI = sacroiliac; SpA = spondyloarthritis. 


Characterized by pain and stiffness in the spine that is worse after immobility and better with use; prominent morning pain lasting 
>1 hour; buttock pain is common and typically bilateral. 


‘Particularly if at least one other feature typical of SpA is present: uveitis, enthesitis, dactylitis, psoriasis, inflammatory bowel disease, 
positive family history of SpA, or elevated inflammatory markers. 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


Figure 15. Diagnostic evaluation for suspected peripheral spondyloarthritis. 
IBD = inflammatory bowel disease; SI = sacroiliac; SpA = spondyloarthritis. 
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Figure 16. The initial radiographic findings of ankylosing spondylitis include irregularities 


* 


Pa 
r: 
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along the margins of the sacroiliac joints leading to eventual ankylosis and fusion. Inflammation of the ligamentous attachments erodes 
the corners of the vertebral bodies, which produces a squared-off appearance. Over time, ossification of these ligaments leads to the 
development of a rigid “bamboo spine,” named because the shape of the vertebrae resemble bamboo on radiograph. 
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Figure 17. Malar (butterfly) rash. 


== 
This patient has a classic acute cutaneous lupus erythematosus rash in a butterfly distribution that spares the nasolabial folds. It is 
erythematous and raised, with a very slight scale. This rash will resolve completely with treatment without leaving any skin atrophy. 
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Figure 18. Rash in subacute cutaneous lupus erythematosus. 


A 3 
This patient has an annular polycyclic rash characterized by scaly erythematous circular plaques with central hypopigmentation. 
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Figure 19. Chronic cutaneous lupus erythematosus consists of chronic, slowly progressive, 


scaly, infiltrative papules and plaques or atrophic red plaques on sun-exposed skin surfaces, most commonly the face, neck, and scalp. 
Healed lesions result in depressed scars, atrophy, telangiectasias, and hyperpigmentation or hypopigmentation. 
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Table 18. Neuropsychiatric Manifestations of Systemic Lupus Erythematosus 


Central Nervous System 


Aseptic meningitis 
Cerebrovascular disease 
Demyelinating syndrome 
Headache 

Movement disorder (such as chorea) 
Seizure disorder 
Myelopathy 

Acute confusional state 
Anxiety disorder 
Cognitive dysfunction 
Mood disorder 


Psychosis 


Peripheral Nervous System 


Acute inflammatory demyelinating polyradiculoneuropathy (such as Guillain-Barré syndrome) 
Autonomic neuropathy 

Mononeuropathy (single or multiplex) 

Myasthenia gravis 

Cranial neuropathy 

Plexopathy 

Polyneuropathy 


Adapted with permission from John Wiley & Sons, from American College of Rheumatology nomenclature and case definitions for 
neuropsychiatric lupus syndromes. Arthritis Rheum. 1999;42(4):599-608. [PMID: 10211873] Copyright 1999 American College of 
Rheumatology. 
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Table 19. American College of Rheumatology Criteria for the Diagnosis of Systemic 
Lupus Erythematosus 


Criteria? Definition 

Malar rash Fixed erythema, flat or raised, over the malar eminences 

Discoid rash Erythematous, circular, raised patches with keratotic scaling 
and follicular plugging; atrophic scarring may occur 

Photosensitivity Rash after exposure to ultraviolet light 

Oral ulcers Oral and nasopharyngeal ulcers (observed by physician) 

Arthritis Nonerosive arthritis of >2 peripheral joints, with 
tenderness, swelling, or effusion 

Serositis Pleuritis or pericarditis (documented by electrocardiogram, 
rub, or evidence of effusion) 

Kidney disorder Urinalysis: 3+ protein or urine protein >500 mg/24 h; 
cellular casts 

Neurologic disorder Seizures or psychosis (without other cause) 

Hematologic disorder Hemolytic anemia or leukopenia (<4000/yL [4.0 x 10°/L]) 


or lymphopenia (<1500/uL [1.5 x 10°/L]) or 
thrombocytopenia (<100,000/uL [100 x 10°/L]) in the 
absence of offending drugs 


Immunologic disorder Anti-double-stranded DNA, anti-Smith, and/or 
antiphospholipid antibodies 


ANA An abnormal titer of ANA by immunofluorescence or an 
equivalent assay at any point in the absence of drugs 
known to induce ANA 


ANA = antinuclear antibodies. 


*Any combination of 4 or more of the 11 criteria, well documented at any time during a patient's history, makes it likely that the 
patient has systemic lupus erythematosus (specificity and sensitivity are 95% and 75%, respectively). 

Adapted with permission from John Wiley & Sons, from Hochberg MC. Updating the American College of Rheumatology revised 
criteria for the classification of systemic lupus erythematosus. Arthritis Rheum. 1997;40(9):1725. [PMID: 9324032] Copyright 
1997 American College of Rheumatology. 
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Table 20. Common Autoantibodies in Systemic Lupus Erythematosus 


Autoantibody Frequency in SLE Comments 

Antinuclear 95% Useful as an initial screening test 

Anti-double-stranded DNA 50% Found in more severe disease, especially kidney 
disease; antibody levels commonly follow disease 
activity and are useful to monitor 

Anti-Ro/SSA 40% Associated with photosensitive rashes, discoid 
lupus, and neonatal SLE, including congenital 
heart block; also common in Sjögren syndrome 

Anti-U1-ribonucleoprotein 35% Associated with Raynaud phenomenon and 
esophageal dysmotility; also seen in MCTD 

Anti-Smith 25% Specific for SLE; often associated with more 
severe disease 

Anti-La/SSB 15% Common in Sjögren syndrome; less common in 
SLE and neonatal SLE 

Antiribosomal P 15% Associated with CNS lupus and lupus hepatitis 


CNS = central nervous system; MCTD = mixed connective tissue disease; SLE = systemic lupus erythematosus. 
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Table 21. Medications Commonly Associated with Drug-Induced Lupus Erythematosus 


Medication 


Antibodies Detected 


Comments 


Procainamide 


Hydralazine 


Minocycline 


Antithyroid drugs 


Statins 


Calcium channel 
blockers 


Thiazide diuretics 
ACE inhibitors 
TNF-a inhibitors 


ANA; antihistone 


ANA; antihistone 


ANA; ANCA; anti-dsDNA rare 


ANA; ANCA; antihistone 


ANA; antihistone; anti-dsDNA 


ANA; anti-Ro/SSA; antihistone rare 


ANA; anti-Ro/SSA; antihistone rare 
ANA; anti-Ro/SSA; antihistone rare 


ANA in 23%-57%; chromatin and anti-dsDNA 
common; antihistone rare 


75% ANA positive; 20% develop DILE; fever; 
arthritis; serositis 


20% ANA positive; 5%-8% develop DILE; 
fever; arthritis; rare vasculitis and kidney 
disease 


Arthritis; vasculitis; autoimmune hepatitis 


Vasculitic rash; rare pulmonary and kidney 
disease 


SLE, SCLE, dermatomyositis, and polymyositis 
all reported 


SCLE 


SCLE 
SCLE 


DILE most common with infliximab, 
uncommon for etanercept; SLE, SCLE, DLE all 
reported 


ANA = antinuclear antibodies; DILE = drug-induced lupus erythematosus; DLE = discoid lupus erythematosus; dsDNA = double- 
stranded DNA; SCLE = subacute cutaneous lupus erythematosus; SLE = systemic lupus erythematosus; TNF = tumor necrosis 


factor. 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


Table 22. Medications Commonly Used to Treat Systemic Lupus Erythematosus 


Medication Common Uses in SLE Important Side Effects 

NSAIDs Painful, non-organ-threatening Hypertension; GI bleeding; AKI 
manifestations such as arthritis 

Prednisone Used for all manifestations in varying Hypertension; glucose intolerance; weight 
doses gain; infection; osteonecrosis 

Hydroxychloroquine Used for mild to moderate disease; Rash; retinopathy; vacuolar myopathy 


especially useful for skin involvement and 
to prevent disease flares 


Mycophenolate mofetil Moderate to severe disease; as effective Bone marrow suppression; elevation of 
as cyclophosphamide for remission liver enzymes; infection 
induction for nephritis 
Azathioprine Moderate to severe disease Bone marrow suppression; elevation of 
liver enzymes; hematologic malignancy 
Cyclophosphamide Severe organ or life-threatening disease Bone marrow suppression; hemorrhagic 
cystitis; infection; malignancy 
Belimumab Add-on therapy for moderate to severe Infusion reactions; infections 
disease 


AKI = acute kidney injury; GI = gastrointestinal; SLE = systemic lupus erythematosus. 
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Table 23. Extraglandular Clinical Manifestations of Sjögren Syndrome 


Site/Organ Manifestation / Frequency 

General Fatigue (70%), fever (6%) 

Skin Rash, cutaneous vasculitis: 10%-16% 

Joint Arthralgia/arthritis: 36% 

Lung Interstitial pneumonitis: 5%-9% 

Kidney Interstitial nephritis, distal (type 1) renal tubular acidosis, glomerulonephritis: 5%-6% 
Neurologic Central nervous system (CNS): demyelinating disease, myelopathy, cranial nerve neuropathy 


Peripheral nervous system: small-fiber neuropathy, mononeuritis multiplex, peripheral 
neuropathy: 8%-27% (for CNS and peripheral) 


Gastrointestinal Autoimmune hepatitis, primary biliary cirrhosis: 3%-20% 
Hematologic Lymphoma, cytopenia: 2% 
Other Systemic vasculitis (7%), cryoglobulinemia (4%-12%), Raynaud phenomenon (16%), thyroid 


disease (10%-15%) 
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Table 24. Management of Sjögren Syndrome 


Symptom Therapy 

Ocular sicca Artificial tears; glasses with side panels to reduce exposure; punctal plugs/occlusion; topical 
cyclosporine 

Oral sicca Artificial saliva; sugar-free lozenges to promote salivation; good dental hygiene; muscarinic 
cholinergic receptor stimulators (e.g., pilocarpine, cevimeline) 

Vaginal/Skin sicca Topical lubrication 

Extraglandular Mild symptoms (e.g., arthralgia or rash): NSAIDs; hydroxychloroquine; topical or low-dose 


glucocorticoids 


Moderate to severe symptoms (e.g., lung, kidney, or nervous system involvement; 
vasculitis): high-dose glucocorticoids; immunosuppressive therapy such as methotrexate, 
azathioprine, mycophenolate mofetil, cyclophosphamide, or rituximab 
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Figure 20. Purine biosynthesis and metabolism to uric acid. 
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De novo purine synthesis can occur in human cells. Rarely, hereditary overactivity of phosphoribosylpyrophosphate (PRPP) synthetase 
results in excessive purine production. Purine salvage (to recover purines from the breakdown of nucleic acids for reuse) occurs through 
hypoxanthine-guanine phosphoribosyltransferase (HPRT); HPRT deficiency results in purine depletion and thus increased uric acid 
synthesis due to lack of negative feedback (as in Lesch-Nyhan syndrome). Humans lack the gene for uricase; in most other mammals, 
this enzyme converts uric acid to the more soluble allantoin and results in much lower urate levels. 
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Table 25. Causes of Hyperuricemia 


Primary renal uric acid underexcretion (hereditary, renal tubular basis) 
Chronic kidney disease of any cause (secondary uric acid underexcretion) 
Uric acid overproduction due to primary defect in purine metabolism: PRPP synthetase overactivity; HPRT deficiency 


Conditions of cell turnover leading to purine/urate generation: leukemia/lymphoma; psoriasis; hemolytic anemia; 
polycythemia vera 

Drug-induced hyperuricemia (agents reducing renal glomerular filtration and/or tubular urate excretion): thiazide and loop 
diuretics; cyclosporine; low-dose salicylates; ethambutol; pyrazinamide; lead ingestion/toxicity 


Diet-induced hyperuricemia (agents high in purines or inducing purine/urate biosynthesis): alcohol; shellfish; red meat; high- 


fructose corn syrup-sweetened beverages and foods 
E, 


HPRT = hypoxanthine-guanine phosphoribosyltransferase; PRPP = phosphoribosylpyrophosphate. 
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Figure 21. Numerous, bulky deposits of monosodium urate crystals form tophi, a sign of 
late-stage gout that has not been adequately treated with urate-lowering therapy. 
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Table 26. Differential Diagnosis of Acute Gouty Arthritis 


Condition Comments 


Infectious arthritis Presentation may be identical to gout. Infectious arthritis is 
usually monoarticular but can be polyarticular. Gout and 
infectious arthritis can also coexist. 


Acute calcium pyrophosphate crystal arthritis (also known Pseudogout is less likely to present in the great toe 
as pseudogout) (podagra), but acute presentations may still be identical to 
gout. Synovial fluid analysis can distinguish these entities. 


Basic calcium phosphate deposition Because of their small size, basic calcium phosphate 
crystals are unlikely to be seen in synovial fluid on light 
microscopy except as aggregates stained with alizarin red. 


Trauma Trauma can lead to local pain and swelling, with or without 
a fracture, and can also trigger a gout attack. 

Other forms of inflammatory arthritis (e.g., reactive Clinical context, affected joints, and pattern of arthritis are 

arthritis, rheumatoid arthritis, psoriatic arthritis, acute all helpful in distinguishing these entities. Synovial fluid 

rheumatic fever) analysis is particularly important when there is diagnostic 
uncertainty. 
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Table 27. American College of Rheumatology Criteria for the Classification of Acute 
Arthritis of Primary Gout 


Criteria 


The presence of six of the following clinical, laboratory, and radiographic findings, even in the absence of crystal 
identification: 

More than one attack of acute arthritis 

Maximum inflammation developed within 1 day 

Monoarthritis attack 

Redness observed over joints 

First metatarsophalangeal joint painful or swollen 

Unilateral first metatarsophalangeal joint attack 

Unilateral tarsal joint attack 

Tophus (suspected) 

Hyperuricemia 

Asymmetric swelling within a joint visible on physical examination or radiography 

Subcortical cysts without erosions visible on radiography 

Monosodium urate monohydrate microcrystals in joint fluid during attack 

Joint fluid culture negative for organisms during attack 


Adapted with permission from John Wiley & Sons, from Wallace SL, Robinson H, Masi AT, et al. Preliminary criteria for the 
classification of the acute arthritis of primary gout. Arthritis Rheum. 1977;20(3):895-900. [PMID: 856219] Copyright 1977 
American College of Rheumatology. 
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Figure 22. Punched-out bone lesions and erosions with overhanging edges associated with 
severe or long-standing gout. Courtesy of Elaine Karis, MD. 
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Figure 23. Cartilage calcification (also known as chondrocalcinosis) of the knee. 


This radiograph shows linearly arranged calcific deposits in the articular cartilage (arrow). 
<= 
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Table 28. Management of Calcium Pyrophosphate Deposition 


Clinical Presentation 


Treatment/Comments 


Cartilage calcification (also known as chondrocalcinosis) 


Acute calcium pyrophosphate crystal arthritis (also known 
as pseudogout) 


Chronic calcium pyrophosphate crystal inflammatory 
arthritis 


Osteoarthritis with calcium pyrophosphate deposition 
(CPPD) 


No specific treatment 


Local treatment: joint aspiration; intra-articular 
glucocorticoid injection; joint immobilization; ice packs 


Systemic treatment: NSAIDs; colchicine; glucocorticoids 
(oral or parenteral) 


Prophylaxis if recurrent attacks (three or more annual 
attacks): low-dose colchicine or daily NSAIDs (with 
gastrointestinal protection) 


Low-dose colchicine or daily NSAIDs (with gastrointestinal 
protection); low-dose glucocorticoids; methotrexate; 
hydroxychloroquine 


Same treatment as osteoarthritis without CPPD (e.g., 
physical therapy; pain control; local glucocorticoids) 
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Table 29. Risk Factors for Infectious Arthritis 


General Risk Factors 


Age >80 years or very young children 
Alcoholism 

Cutaneous ulcers or other skin infections 
Diabetes mellitus 

End-stage kidney disease 

History of intra-articular glucocorticoid injection 
Injection drug use 

Low socioeconomic status 


Patients receiving immunosuppressive agents 


Prosthetic joint or recent joint surgery 
Sickle cell disease 


Underlying malignancy 


Risk Factors for Gonococcal Infection 


Younger, sexually active patients 


Risk Factors for Lyme Arthritis 


Travel or residence in an endemic area 


Documented tick bite or erythema chronicum migrans 


Risk Factors for Mycobacterial or Fungal Infection 


Patients with HIV infection or other immunosuppression 
Patients receiving tumor necrosis factor a inhibitors 


Travel or residence in an endemic area 
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Figure 24. Disseminated gonococcal infection presents as a febrile arthritis-dermatitis 


syndrome with migratory polyarthralgia evolving into frank arthritis with or without tenosynovitis that involves one or more joints. 
Skin lesions are found in approximately 75% of cases, classically presenting as a small number of necrotic vesicopustules on an 
erythematous base. 
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Table 30. Infectious Arthritis Treatment Based on the Suspected Pathogen 


Likely or Identified First-Line Therapy Second-Line Therapy Comments 
Pathogen 


Gram-Positive Cocci 


If MRSA is a concern (risk Vancomycin or linezolid Clindamycin, daptomycin = 

factors or known MRSA 

carrier) 

MSSA Oxacillin/nafcillin or - Narrow treatment to MSSA 
cefazolin coverage based on 


sensitivity data. 


Gram-Negative Bacilli 


Enteric gram-negative bacilli 3rd generation Fluoroquinolones a 
cephalosporin (e.g., 
ceftriaxone or cefotaxime) 


Pseudomonas aeruginosa Ceftazidime with an Carbapenems, cefepime, - 
aminoglycoside (e.g., piperacillin-tazobactam, 
gentamicin) fluoroquinolones 


Gram-Negative Cocci 


Neisseria gonorrhoeae IV ceftriaxone x 7-14 days Fluoroquinolones (only if 


culture sensitivities support 


this) 


If suspected gonococcal 
arthritis, treat for co- 
infection with chlamydia 
empirically (azithromycin 
or doxycycline); in the 
absence of specific culture 
sensitivity data, "stepping 
down" to oral therapy of 
any type is no longer 
recommended due to 
increasing resistance of N. 
gonorrhoeae to commonly 
used oral agents. 


Gram Stain Unavailable or Inconclusive 


Likely pathogen depends on 
patient risk factors: consider 
MRSA, and gram-negative 
organism if 
immunocompromised, at risk 
for gonococcal infection, or 
with joint trauma 


Borrelia burgdorferi (Lyme 
arthritis) 


Mycobacterium tuberculosis 


Fungal infections 


E.g., vancomycin, or 
vancomycin + 3rd 
generation cephalosporin 


Oral doxycycline or 
amoxicillin x 28 days 


3- to 4-drug treatment 
(e.g. isoniazid, 
pyrazinamide, rifampin, 
ethambutol, streptomycin) 


Amphotericin B, azoles 
(fluconazole, itraconazole, 
voriconazole, 
posaconazole), depending 
on suspected organism or 
culture data 


Appropriate to start with 
broad antibiotic coverage 
and narrow coverage if 
culture data become 
available. 


If concurrent neurologic 
findings, IV ceftriaxone x 
28 days. 


Duration may vary from 6 
months or longer 
depending on drug 
regimen (shorter 
treatment if rifampin is 
used). 


Prolonged treatment 
courses of several months 
may be needed; 
maintenance therapy may 
be required in high-risk 
patients. 


IV = intravenous; MRSA = methicillin-resistant Staphylococcus aureus; MSSA = methicillin-sensitive Staphylococcus aureus. 
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Figure 25. Gottron papules. Erythematous papular and patchy eruption with overlying scaling 
on the extensor surface of metacarpophalangeal joints in a patient with dermatomyositis. 
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Figure 26. Heliotrope rash. Violaceous erythematous papular eruption with hyperkeratosis 
on the upper eyelids in a patient with dermatomyositis. 


"e. 
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Figure 27. Shawl sign. Poikilodermatous (demonstrating a variety of different shades) 
erythematous patchy rash on the upper back in a patient with dermatomyositis. 
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Figure 28. V sign. Violaceous erythema and redness present on the neck and upper chest in 
a patient with dermatomyositis. 


IN 
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Figure 29. Mechanic’s hands. Hyperkeratotic, fissured skin on the palmar and lateral 
aspects of fingers, seen in patients with polymyositis and dermatomyositis. 
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Table 31. Features of the Idiopathic Inflammatory Myopathies 


Dermatomyositis Polymyositis Inclusion Body 
Myositis 
Epidemiology 
Sex Childhood: female = male; Female > male Male > female 
Adult: female > male 
Age of onset All <50 years >50 years 
Familial association No No Yes 


Clinical Presentation 


Onset of symptoms Acute or subacute Acute or subacute Insidious 
Weakness Proximal Proximal Proximal and distal 
Course Rapid Rapid Slowly progressive 
Skin rash Yes No No 


Diagnostic Findings 


Muscle enzymes >10 times normal >10 times normal <10 times normal 

Electromyography Myopathic Myopathic Myoneuropathic 

Muscle biopsy Microinfarctions; myofibril Myofibril necrosis Rimmed vacuoles; 
grouping inclusions 

Treatment 

Response Good Good Poor 
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Table 32. Differential Diagnosis of Myopathy 


Myopathy? 


Idiopathic 
inflammatory 
myopathies 


Connective tissue 
disease 


Endocrine disease 


Infection-induced 
myopathies 


Drug- or toxin- 
induced 
myopathies 


Metabolic 
myopathies 
Mitochondrial 
myopathies 
Muscular 
dystrophies 


Neurologic and 
neuromuscular 
disorders 


Asymptomatic elevation in serum muscle enzymes, especially creatine kinase, is fairly common, may occur without any underlying 


Common Examples 


Dermatomyositis (DM); polymyositis (PM); 
inclusion body myositis (IBM) 


Systemic lupus erythematosus; mixed connective 


tissue disease; systemic sclerosis 


Hypothyroidism; Addison disease; vitamin D 
deficiency 


Bacterial: Lyme disease; pyomyositis 
Viral: influenza; HIV; hepatitis B; hepatitis C 
Parasitic: toxoplasmosis; trichinosis 


Glucocorticoids; ethanol; statins; colchicine; 
hydroxychloroquine 
Acid maltase deficiency; McArdle disease 


Kearns-Sayre syndrome; Leigh syndrome 


Duchenne dystrophy; Becker dystrophy 


Amyotrophic lateral sclerosis; myasthenia gravis; 


Guillain-Barré syndrome; cerebrovascular 
accident; multiple sclerosis 


Comments 


DM and PM: acute/subacute, symmetric 
proximal weakness, pathognomic rash in DM; 
IBM: insidious, proximal and distal weakness 


Prominent extramuscular features typical of 
underlying disorder 


Subtle extramuscular features; routine testing 
to evaluate 


Detailed history and physical usually gives 
clue; difficult to diagnose 


Lack of typical symptoms; muscle biopsy is 
useful 


Typical history; associated with 
exercise/exertion; ischemic forearm testing 


Difficult to diagnose; muscle biopsy needed to 
evaluate 


Suggestive history; onset typically in young 
adulthood 


Suggestive history; some are weakness 
mimickers (lack of direct involvement of 
muscle) 


disease, and is more frequent in black persons. Although usually benign, it must be distinguished from an actual myopathic 
disorder if weakness and other suggestive features are present. 
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Table 33. Causes of Secondary Vasculitis 


Medications 


Antimicrobial agents 
Vaccines 

Antithyroid agents 
Anticonvulsant agents 
Antiarrhythmic agents 
Diuretics 

Other cardiovascular drugs 
Anticoagulants 
Antineoplastic agents 
Hematopoietic growth factors 
NSAIDs 

Leukotriene inhibitors 
Psychotropic drugs 
Sympathomimetic agents 
Allopurinol 

Tumor necrosis factor modulatory agents 


Interferon alfa 


Infections 


Hepatitis A, B, and C virus 
HIV 
Bacterial endocarditis 


Parvovirus B19 


Neoplasms 


Hairy cell leukemia (associated with polyarteritis nodosa) 


Other hematologic and solid malignancies 


Autoimmune Diseases 


Systemic lupus erythematosus 
Rheumatoid arthritis 

Sjögren syndrome 
Inflammatory myopathies 
Systemic sclerosis 

Relapsing polychondritis 
Inflammatory bowel disease 


Primary biliary cirrhosis 
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Table 34. Differential Diagnosis of Vasculitis 


Disease Comments 


Infection (sepsis, endocarditis, hepatitis) Heart murmur, rash, and/or musculoskeletal symptoms can 
occur in bacterial endocarditis or viral hepatitis. 


Drug toxicity/poisoning Cocaine, amphetamines, ephedra alkaloids, and 
phenylpropanolamine may produce vasospasm, resulting in 
symptoms of ischemia. 


Coagulopathy Occlusive diseases (disseminated intravascular coagulation, 
the antiphospholipid antibody syndrome, thrombotic 
thrombocytopenic purpura) can produce ischemic 
symptoms. 


Malignancy Paraneoplastic vasculitis is rare. Any organ system may be 
affected, but the skin and nervous system are the most 
common. Vasculitic symptoms may precede, occur 
simultaneously with, or follow diagnosis of cancer. 
Lymphoma occasionally may involve the blood vessels and 
mimic vasculitis. Consider malignancy in patients with 
incomplete or no response to therapy for idiopathic 
vasculitis. 


Atrial myxoma Classic triad of symptoms: embolism, intracardiac 
obstruction leading to pulmonary congestion or heart 
failure, and constitutional symptoms (fatigue, weight loss, 
fever). Skin lesions can be identical to those seen in 
leukocytoclastic vasculitis. Atrial myxomas are rare but are 
the most common primary intracardiac tumor. Myxomas 
also can occur in other cardiac chambers. 


Multiple cholesterol emboli Typically seen in patients with severe atherosclerosis. 
Embolization may occur after abdominal trauma, aortic 
surgery, or angiography. May also occur after heparin, 
warfarin, or thrombolytic therapy. Patients may have livedo 
reticularis, petechiae and purpuric lesions, and localized skin 
necrosis. 
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Figure 30. Takayasu arteritis. 


This angiogram of the aorta demonstrates high-grade stenosis of the proximal right subclavian artery (white arrow) as well as the left 
subclavian artery just below the origin of the left vertebral artery (black arrow). Incidentally noted is anatomic variation with a common 
origin of the right brachiocephalic artery and the left common carotid artery. 
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Figure 31. Model of presumed ANCA activity in promoting vasculitis. 
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A, Quiescent neutrophil and adjacent endothelial cell. B, Low-level activation of the neutrophil (“priming”) results in early partial 
neutrophil degranulation (release of granule contents to the extracellular environment), allowing de novo exposure of MPO and/or PR3, 
which result in humoral immunity and the formation of anti-MPO or anti-PR3 autoantibodies. C, Adherence of secreted MPO/PR3 on the 
neutrophil surface permits ANCA binding to the neutrophil. D, ANCA bound to neutrophil surface engages the neutrophil Fc receptor, 
fully stimulating the neutrophil and leading to release of enzymes such as metalloproteinases, as well as toxic oxygen radicals, that 
damage the endothelium. MPO = myeloperoxidase; PR3 = proteinase 3. 
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Figure 32. A frontal chest radiograph showing both patchy alveolar infiltrates 


(white arrows) and nodules (black arrows) in a patient with granulomatosis with polyangiitis (formerly known as Wegener granulomatosis). 
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Figure 33. The process of classic immune complex-mediated small-vessel vasculitis. 
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A, In the setting of antigen/antibody balance, immune complexes form that may become trapped in small vessels. B, The formation of 
immune complexes lead to complement activation by the classical pathway, particularly including the generation of C3b (an opsonin) 
and C5a (a chemoattractant). C, The presence of C5a attracts neutrophils, which engage C3b and antibody Fc tails to undergo further 


activation. Neutrophils also invade the vascular wall. Some neutrophils undergo cell death and breakdown (leukocytoclasis), resulting in 
the presence of cellular fragments within the vessel wall. 
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Table 35. Types of Cryoglobulins 


Type Composition Common Underlying Conditions 
I Monoclonal IgM Hematologic malignancy (e.g., Waldenstrom 
macroglobulinemia, multiple myeloma) 
II Polyclonal IgG + monoclonal IgM rheumatoid Chronic hepatitis C infection; HIV infection; 
factor idiopathic (essential mixed) 
Ill Polyclonal IgG + polyclonal IgM rheumatoid Autoimmune disease (e.g., systemic lupus 
factor erythematosus, rheumatoid arthritis) 
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Figure 34. Palpable purpura is shown, the classic rash o 
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immune complex-mediated vasculitides. The lesions are nonblanching and represent extravasations of blood from damaged vessels. 
Purpuric lesions are typically more prominent on the lower extremities, a consequence of the superimposed effect of gravity on 
oncotic pressure. 
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Table 36. Common Manifestations/Features of the Scleroderma Spectrum Disorders 


Disorder 


Manifestation /Feature 


Comments 


Systemic Sclerosis 


Diffuse cutaneous systemic sclerosis 
(DcSSc) 


Limited cutaneous systemic sclerosis 
(LcSSc) 


Systemic sclerosis sine scleroderma 


Distal and proximal skin thickening 
(chest, abdomen, arms proximal to 
wrists); commonly has visceral organ 
involvement 


Distal (face, neck, hands), but not 
proximal, skin thickening; typically not 
accompanied by internal organ fibrosis 


Fibrosing organ involvement without skin 
thickening 


Skin involvement is extensive and is 
commonly accompanied by internal 
organ fibrosis and ILD 


More likely to develop PAH and 
Raynaud phenomenon early in 
disease and display features of the 
CREST syndrome 


Difficult to diagnose; prognosis may 
be similar to LcSSc 


Localized Scleroderma 


Morphea 


Linear scleroderma 


Plaques generally on the trunk 


Streaks/lines of thickened skin 


Systemic manifestations or Raynaud 
phenomenon is extremely rare 


Same as above 


Scleroderma-like Conditions? 


Eosinophilic fasciitis 


Nephrogenic systemic fibrosis 


Scleredema 


Scleromyxedema 


Chronic graft versus host disease 


Drug and toxin exposure 


Orange peel induration (peau d’orange) 
of proximal extremities with sparing of 
hands and face; peripheral eosinophilia; 
skin retraction over the superficial veins 
may be more apparent with elevation of 
an affected limb 


Secondary to gadolinium in patients with 
kidney disease; brawny, wood-like 
induration of extremities, sparing the 
digits 


Indurated plaques/patches on back, 
shoulder girdle, and neck 


Waxy, yellow-red papules over thickened 
skin of face, upper trunk, neck, and 
arms; deposition of mucin with large 
numbers of stellate fibroblasts in the 
dermis 


Lichen planus-like skin lesions or 
localized or generalized skin thickening 


Can produce scleroderma-like tissue 
changes 


Full-thickness skin biopsy 
demonstrates lymphocytes, plasma 
cells, and eosinophils infiltrating the 
deep fascia; glucocorticoids are the 
mainstay of treatment 


Skeletal muscle fibrosis with 
contractures and/or cardiac muscle 
involvement can occur, with 
cardiomyopathy and increased 
mortality; changes in use and 
formulation of gadolinium have 
reduced incidence 


Typically seen in long-standing 
diabetes mellitus 


Associated with paraproteinemia 
(IgGA) and may therefore occur in 
the setting of multiple myeloma or 
AL amyloidosis; more frequent in 
men 


Occurs most commonly after 
hematopoietic stem cell 
transplantation; may occasionally be 
seen after blood transfusion in an 
immunocompromised host 


Examples: bleomycin, docetaxel, 
pentazocine, L-tryptophan, organic 
solvents 


CREST = calcinosis cutis, Raynaud phenomenon, esophageal dysmotility, sclerodactyly, and telangiectasia; ILD = interstitial lung 
disease; PAH = pulmonary arterial hypertension. 


*Sclerderma-like skin changes may also occur as a manifestation of systemic endocrine, kidney, or infiltrative disorders. 
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Table 37. Autoantibodies and Their Associations in Systemic Sclerosis 


Autoantibody Clinical Associations Comments 


Antinuclear DeSSe; licSSe Overall prevalence in SSc: 70%; not 
associated with specific manifestations 


Anticentromere (kinetochore proteins) LcSSc + PAH Overall prevalence in SSc about 30%; 
highly associated (>90%) with CREST 
variant of LcSSc 


Anti-Scl-70 (DNA topoisomerase-1) DcSSc; ILD Overall prevalence in SSc: about 
30%; highly associated with DcSSc 

Anti-RNA polymerase III DcSSc; kidney disease Useful in DcSSc with negative Scl-70 

Anti-U3-RNP (fibrillarin) DcSSc; PAH; myositis Associated with poor outcome; more 
common in black men 

Anti-PM-Scl Myositis Associated with overlap syndrome and 
polymyositis 

Anti-Ku Myositis Rare occurrence 

Anti-Th/To LeSSc; PAH Rare occurrence 


CREST= calcinosis, Raynaud phenomenon, esophageal dysmotility, sclerodactyly, and telangiectasias; DcSSc = diffuse cutaneous 
systemic sclerosis; ILD = interstitial lung disease; LcSSc = limited cutaneous systemic sclerosis; PAH = pulmonary arterial 
hypertension; RNP = ribonucleoprotein; SSc= systemic sclerosis. 
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Figure 35. Sclerodactyly in a patient with systemic sclerosis. Indurated/tight skin of the 
fingers with resorption at the tips, leading to loss of pulp. 
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Figure 36. Digital pitting in a patient with systemic sclerosis. Digital pits and hyperkeratosis 
at the tips of the fourth and fifth fingers. 
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Figure 37. A 40x magnification of the nailfold using wide-field microscopy revealing a 
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capillary pattern characterized by dilatation in some areas and avascularity in others during the “active phase” of diffuse cutaneous 
systemic sclerosis. 
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Figure 38. The eye of this patient with Behçet syndrome shows hypopyon, 
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a layered collection of pus in the anterior chamber, representing a form of anterior uveitis. In addition to Behçet, hypopyon may indicate 
the presence of other autoimmune diseases, sight-threatening infectious keratitis, or endophthalmitis. 
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Figure 39. Pathergy, a pustule-like lesion or papule that appears 48 hours after a sterile 
skin prick by a 20- to 21-gauge needle in Behçet syndrome. 
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Table 38. The International Study Group Diagnostic Criteria for Behçet Syndrome 


Recurrent painful oral ulceration (=3 times in a 12-month period) is a mandatory feature for diagnosis. Ulcers can occur 
anywhere in the mouth or on the tongue and often resolve spontaneously within a few weeks. 


At least two of the following are also required for diagnosis: 


Recurrent painful genital ulceration: These ulcers are found on the scrotum in men or the labia in women and may lead to 
scarring. 


Eye involvement: Panuveitis, isolated anterior uveitis or posterior uveitis, or retinal vasculitis can occur and be vision 
threatening. Hypopyon is a distinctive feature of the anterior uveitis of Behcet, in which a fluid collection of leukocytes is 
visible in the anterior chamber. 


Skin involvement: Erythema nodosum, pseudofolliculitis, or acneiform lesions can occur. Acneiform lesion on trunk or 
thighs should raise a concern for Behçet and may demonstrate small-vessel vasculitis on biopsy. 


Pathergy test: In some patients with Behcet, transient subcutaneous insertion of a sterile, large-bore needle under the 
skin results in the development of a pustule at the site 24-48 hours later. Positive pathergy tests occur more commonly in 
endemic areas and are rare in the United States. 
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Table 39. McAdams Criteria for Diagnosis of Relapsing Polychondritis 


Criteria? Approximate Frequency 
Recurrent bilateral auricular chondritis 90% 

Nonerosive inflammatory polyarthritis 65% 

Nasal chondritis 60% 

Ocular inflammation (conjunctivitis, keratitis, 55% 

scleritis/episcleritis, uveitis) 

Respiratory tract chondritis involving larynx or trachea 50% 

Cochlear and/or vestibular dysfunction (neurosensory 10% 


hearing loss, tinnitus, and/or vertigo) 


*Relapsing polychondritis is diagnosed when three of the six criteria are present. 


MKSAP® 17 Audio Companion Copyright 2015 American College of Physicians. All rights reserved. 


Figure 40. Floppy ears in a patient with relapsing polychondritis. 
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Chronic inflammation of the upper section of the ear eventually results in loss of cartilage and structural collapse. The ear lobe, which 
does not contain cartilage, is unaffected. 
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Table 40. Yamaguchi Criteria for the Diagnosis of Adult-Onset Still Disease 


Major Criteria? Approximate Frequency 
Daily spiking fever to 39.0 °C (102.2 °F) 99% 

Arthralgia/arthritis >2 weeks 85% 

Nonpruritic salmon-colored macular/maculopapular rash on 85% 

trunk or extremities 

Leukocyte count >10,000/uL (10 x 10°/L), >80% 90% 

neutrophils 

Minor Criteria Approximate Frequency 
Sore throat 66% 

Lymphadenopathy and/or splenomegaly 65%/50% 

Elevated AST, ALT, or LDH 70% 

Negative ANA and RF N/A 


ALT = alanine aminotransferase; ANA = antinuclear antibodies; AST = aspartate aminotransferase; LDH = lactate dehydrogenase; 
RF = rheumatoid factor. 


*Diagnosis requires five criteria with at least two major criteria. 


Adapted with permission from Yamaguchi M, Ohta A, Tsunematsu T, et al. Preliminary criteria for classification of adult Still's 
diesease. J Rheumatol. 1992 Mar;19(3):424-30. [PMID: 1578458] 
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Table 41. Autoinflammatory Diseases 


FMF TRAPS HIDS FCAS MWS NOMID 
Inheritance Autosomal Autosomal Autosomal Autosomal Autosomal Autosomal 
recessive dominant recessive dominant dominant dominant 
Age at Onset 65% <10 50% <10 Usually <5 <1 year of Childhood Neonatal 
years of age; years of age; years of age age period 
90% <20 up to 5th 
years of age decade 
Ethnicity Mediterranean All Northern European European All 
European 
Clinical 
Manifesta- 
tions 
Attack 12-72h Days to weeks 3-7 days 12-24h 1-2 days Progressive 
Duration 
Abdominal Pain; serositis Pain; serositis Pain; Nausea Pain = 
vomiting 
Pleuritis Common Common Rare = Rare Rare 
Arthritis Monoarthritis Large joints Symmetric Arthralgia Arthralgia; Epiphyseal 
of lower polyarthritis oligoarthritis overgrowth; 
extremities of large contractures 
joints 
Rash Erysipeloid on Migratory with Diffuse Cold- Urticaria- Urticaria-like 
lower legs underlying maculopapular induced; like 
myalgia urticaria-like 
Other High risk for Conjunctivitis; Cutaneous Conjunctivitis; Sensorineu- Sensorineural 
Manifesta- amyloidosis periorbital vasculitis; headache; ral deafness; deafness; 
tions edema lymphade- amyloidosis conjunctivi- aseptic 
nopathy; tis; meningitis; 
elevated IgD amyloidosis mental 
retardation 
Treatment Colchicine Glucocorticoids; NSAIDs; IL-1B IL-16 IL-1B 
TNF-a glucocorticoids inhibition inhibition inhibition 
inhibitors 


FCAS = familial cold autoinflammatory syndrome; FMF = familial Mediterranean fever; HIDS = hyperimmunoglobulinemia D with 
periodic fever syndrome; IL = interleukin; MWS = Muckle-Wells syndrome; NOMID = neonatal-onset multisystem inflammatory 
disease; TNF = tumor necrosis factor; TRAPS = tumor necrosis factor receptor—associated periodic syndrome. 
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Table 42. Conditions Associated with IgG4-Related Disease 


Condition Organ Involved 
Hypertrophic pachymeningitis Dura mater 
Lymphocytic hypophysitis Pituitary gland 
Idiopathic orbital inflammatory disease Periocular mass 
Mikulicz disease Parotid glands 
Dacryoadenitis Lacrimal glands 
Küttner tumor Submandibular glands 
Riedel thyroiditis Thyroid 
Inflammatory aortitis/vasculitis Aorta/arteries 
Autoimmune pancreatitis Pancreas 

Ormond disease (retroperitoneal fibrosis) Periaortic mass 
Tubulointerstitial nephropathy Kidneys 

Sclerosing cholangitis Biliary tract 
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